Technical Memorandum

Task 700 — Remediation Measures
Plan (RMP) - Phase 4 Report

Sanitary Sewer Evaluation Survey
and Wastewater Master Plan

City of Shreveport, Louisiana
(RFS No. 10-704)

Prepared for

City of Shreveport, Louisiana

Prepared by
=1:4] BURK-KLEINPETER, INC.

ENGINEERS, ARCHITECTS, PLANNERS, ENVIRONMENTAL SCIENTISTS

BLACK&VEATCH

, Building a world of difference: ‘

March 2020
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City of Shreveport, Louisiana

(RFS No. 10-704)

EXECUTIVE SUMMARY

The City of Shreveport, Louisiana (City) entered into a Consent Decree (CD) with the United
States Environmental Protection Agency (USEPA) to eliminate Sanitary Sewer Overflows
(SSOs) by reducing Inflow and Infiltration (1/1). As part of these efforts, the City developed a
Sanitary Sewer Assessment (SSA) and Remediation Measures Plan (RMP) for their
Wastewater Collection, Retention, and Transmission Systems (WCTS) to inspect and assess
the condition of assets in order to identify the required remedial actions to eliminate 1/l and
provide adequate capacity in all assets in the WCTS.

The City and its Contractors began inspection of its wastewater collection system by reviewing
the existing Geographic Information System (GIS) map created by the City. The City hired
Contractors and Consultants to conduct inspections and assessments of the assets within SSA-
Phase 4 as required within the CD. Inspection of the WCTS was completed by utilizing a
variety of methods including Manhole Inspection, Smoke Testing, Closed Circuit Television
(CCTV) Inspections, Lift Station Assessment, and Force Main Inspections. All data from the
inspections within SSA-Phase 4 was either collected by or provided to Burk-Kleinpeter, Inc.
(BKI) for assessment.

During CD negotiations, the EPA and City agreed to an SSA Phasing Plan which identifies the
City’s Stoner, North Pierre Bayou, Bickham Bayou, Country Club, and LSU Sub-Basins as
SSA-Phase 4, or the fourth of the five (5) SSA Phases. The sub-basins within SSA-Phase 4
are generally located in the southern and northern parts of the City of Shreveport and can be
seen in Figure 1 of this report.

In this SSA-Phase 4 Remediation Measures Plan (RMP) report, the results of the WCTS
inspections along with the process by which these inspections were analyzed and
recommendations given are described. BKI determined the needed remedial measures to be
taken on each gravity sewer line, manholes, and lift stations/force mains that fall within the
boundaries of SSA-Phase 4. Also described within this report is how the assets within the
same flow meter basins were combined to develop the projects listed within this report. The
City, BKI, and Program Manager have worked together to compile these remedial measures
into appropriately sized and manageable projects for this SSA-Phase 4. Each SSA-Phase 4
RMP Project represents a preliminary recommendation for construction methods and
scheduling to properly correct the deficiencies within the City’s WCTS. A small selection of
line segments within the phase were not flagged for capacity upgrades by the hydraulic model,
but field work revealed high flows possibly contributing to sanitary sewer overflows in the
area. They are discussed in the Special Conditions portion of the Hydraulic Model and
Capacity Assessment Results section. Construction dollars for Phases 1 and 2, along with
Opinions of Probable Construction Costs from designers for Phase 3, have escalated to an
amount that is alarming to the City of Shreveport and the Program Team. These increasing
costs for consent decree related projects will likely affect the completion schedules of the
remediation measures presented in this report as well as other consent decree related
milestones. Below is a brief tabular summary of the RMP.
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Gravity Main Recommendations

Total Number of Each | Total Linear Feet
Recommendation of Each
Recommendation (Count) Recommendation
Install Terminal Manhole 292 N/A
Point Repair (only LF being 397 10,200
repaired)
Reassess in the Future 2,427 583,803
Rehab with Liner 259 79,871
Rehab with Pipe Bursting 0 0
Replace Gravity Sewer Line 677 216,492
Not Complete* 26 3,713
Manhole Recommendations
. Number of
Recommendation
Manholes
Reassess in Future 1,889
Selective Rehab 140
Entire Rehab 1,016
Replace Manhole 365
Not Complete* 9

RMP Project Costs

. Bid Year Cost (3%
RMP Project(s) E:resent Value | Bid Inflation Rate (
ost Year
Assumed)
BIB-01 $ 2,704,000 2021 | $ 2,868,674
BIB-02 $ 11,767,000 | 2021 |$ 12,483,610
BICKHAM LS $ 619,000 2021 | $ 656,697
STO-01 $ 32,046,000 | 2021 |$ 33,997,601
QUE-01 $ 10,677,000 | 2021 |$ 11,327,229
BRO-02 $ 639,000 2021 |'$ 677,915
LSU-01 $ 7,393,000 2021 | $ 7,843,234
LSU-02 $ 3,345,000 2021 | $ 3,548,711
LSU-03 $ 1,416,000 2021 | $ 1,502,234
LSU-04 $ 1,481,000 2021 | $ 1,571,193
LUCASOUTFALLLS |$ 11,402,000 | 2021 |$ 12,096,382
LUCAS WWTP $ 925,000 2021 | $ 981,333
NORTH PIERRE LS $ 2,895,000 2021 | $ 3,071,306
NPB-01 $ 822,000 2021 | $ 872,060
Totals
[$ 88,131,000 | [$ 93,498,178
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INTRODUCTION

On the 13" of May 2014 the City of Shreveport (City) entered into a United States
Environmental Protection Agency (EPA) issued Consent Decree (CD) (Case No. 5:13-cv-
3065). The objective of the CD is to have the City achieve and maintain complete compliance
with the Clean Water Act (CWA), Louisiana Water Control Law (LWCL), and the Louisiana
Pollution Discharge Elimination System (LPDES). The CD also states that the City must
eliminate all Sanitary Sewage Overflows (SSO) and reduce the Inflow and Infiltration (I/1) in
the City’s Wastewater Collection and Transmission Systems (WCTS).

In order to accomplish the goals set forth in the CD, the City is performing a phased Sanitary
Sewer Assessment (SSA) of its WCTS. Each SSA phase will first collect inspection data by
means of Closed Circuit Television (CCTV) inspections, smoke testing, 3D manhole
inspection, Pole camera inspections, physical inspections, historical information, flow
monitoring, and any other ancillary means of gathering information on the existing WCTS.
The City and its consultant/contractor also performed a lift station condition assessment on all
lift stations in the applicable portion of the WCTS and had a capacity assessment completed
on applicable gravity sewer lines in the WCTS as shown in the Capacity Assessment Report.
The information gathered from the inspection, lift station condition assessment, and the
capacity analysis of the gravity sewer lines, manholes, lift stations, and all other assets in the
WCTS by the City or its contractors was collected by Burk-Kleinpeter, Inc. (BKI) in
Shreveport, LA. BKI evaluated all data to formulate an appropriate Remediation Measures
Plan (RMP) for the WCTS. The recommendations for each asset within the WCTS for SSA-
Phase 4 can be found in Appendix | and are summarized by project in Section 6 of this report.

The City is divided into two (2) sewer basins which are further divided into twenty-seven (27)
sewer sub-basins. These sewer sub-basins are what the City and EPA used to determine the
phasing needed as a part of the SSA and RMP. The City and EPA selected the Stoner, North
Pierre Bayou, Bickham Bayou, Country Club, and LSU Sub-Basins for SSA-Phase 4, due to
their age, number of SSOs and 1/, according to reporting and preliminary flow monitoring.
These basins are generally located in the southern and northern parts of the City of Shreveport
and can be seen in Figure 1.

The sub-basins comprising SSA-Phase 4 contain approximately 1,070,271 linear feet of gravity
sewer line and approximately 3,419 manholes. SSA-Phase 4 contains fifty-seven (57) lift
stations and force mains, fifty-one (51) of which are public/City maintained and operated and
six (6) are private, not City maintained and therefore not assessed. Also within the subject
sub-basins are 16,417 private laterals that were inspected by smoke testing. All assets in SSA-
Phase 4 were assessed and given a recommendation by BKI. The RMP is comprised of BKI’s
compiled remediation recommendations for gravity sewer lines, manholes, and lift station
assessments in order to repair defects, reduce I/1, and eliminate SSOs. This report will detail
the methods used, provide recommendations for repair, replacement, or reassessment of each
asset, and outline the number and cost of projects within the SSA-Phase 4 Sub-Basins.

BURK-KLEINPETER, INC. / BLACK & VEATCH 1
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1. SANITARY SEWER OVERFLOWS

The CD requires the City be compliant with all Acts and Laws that govern and control waste
water collection and treatment, and pollution controls for receiving waters. The City’s
compliance with the CD requires SSOs be greatly reduced and eliminated for two (2) year
storm events. SSOs can be caused by any number of reasons, but the most common reasons
are /1, blockage of a gravity sewer line or manhole, and/or capacity restriction. Therefore, the
City’s goal in this RMP is to reduce I/I, eliminate all blockages, and increase capacity where
required in order to eliminate SSOs.

1.1. History and Historical Data

1.1.1. Past SSOs Reported

In an effort to achieve the goal of eliminating SSOs, the City and its consultants had to first
look at historical data on the existing WCTS. The City provided BKI with a file that contained
SSO data from 2003 through 2010, and from 2011 through 2012 (start of SSA-Phase 1 field
work). BKI processed the SSOs by spatial georeferencing, which associates the street
intersections and addresses with the nearest gravity sewer manhole. The final database
between March 15, 2003 and December 13, 2012 included a total of 1,502 SSO records. The
162 SSOs recorded in a portion of 2003 were eliminated for the purposes of this report because
of the incomplete year, leaving data for whole years only. With the elimination of the SSO’s
in the year 2003, because of the partial year data, the database included 1,340 SSO records.
After thorough investigation of these SSO records, 61 duplicates were found, leaving a total
of 1,279 SSO records from 2004 through 2012. Additionally, SSO’s were tracked for 2013,
2014, 2015, 2016, 2017, 2018 and 2019, and are included herein, bringing the total SSOs from
2004 to 2019 to 2,874. The detailed description of these records can be seen in the CMOM
Report. The number of SSOs each year can be seen in Table 1.

BURK-KLEINPETER, INC. / BLACK & VEATCH 3
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Table 1 — SSO Performance

Sewer Sewer Overflow Rate
Year | SSOs (Bach) | ey | (SSO/Year/100 Miles)
2004 185 985 18.8
2005 261 985 26.5
2006 149 985 15.1
2007 146 985 14.8
2008 171 985 17.4
2009 154 985 15.6
2010 87 985 8.8
2011 39 985 4.0
2012 87 985 8.8
2013 198 985 20.1
2014 183 985 18.6
2015 174 985 17.7
2016 284 985 28.8
2017 204 985 20.7
2018 289 985 29.3
2019 263 985 26.7
Total 2,874

1.1.2. Flow Monitoring for /1

At the onset of the negotiations of the CD, the City took the initiative to gather the necessary
information via flow monitoring in order to build a hydraulic sewer model. This data was used
to calculate flows and I/I throughout the City’s WCTS. During the data collection process in
2011, the City did not receive an appropriate amount of rainfall to accurately calibrate the
hydraulic model to the City’s sewer system; therefore, a second round of flow and rainfall
monitoring was conducted in the Spring of 2012. During the second flow and rainfall
monitoring in 2012, the City was successful at acquiring the required data to properly build
and calibrate the sewer model. All data recorded during the successful flow and rainfall
monitoring can be found in the Technical Memorandum Task 400 — Flow and Rainfall
Analysis.

1.2. Hydraulic Sewer Model

BKI and Black & Veatch (B&V) built a dynamic hydraulic model using Innovyze’s Infoworks
Collection System (CS) (hydraulic model or model) version 13.5 software. The dynamic
hydraulic model is a mathematical representation of the collection system that uses a series of
nodes and links to simulate the physical system. Nodes represent manholes, storage basins,
wet wells, junction boxes, and outfalls. Links represent any hydraulic element connecting two

BURK-KLEINPETER, INC. / BLACK & VEATCH 4
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nodes such as gravity sewer lines, force mains, pumps, and gates. For more detailed
information about the CS Hydraulic Sewer Model of the WCTS please refer to the Hydraulic
Model Report.

1.3. Capacity Assessment

A capacity assessment was required in order to determine which elements of the WCTS were
under sized and would restrict flow, therefore causing possible SSOs. This assessment was
completed using the flow monitoring data to create and calibrate the hydraulic model which
then was used to project the sewer flows within the basin during an EPA agreed upon two (2)-
year historical storm for the Shreveport area. The model would then be used to determine if
the predicted flows could be carried through the existing collection system. If the existing
collection system could not carry the predicted flows, the gravity sewer line was then upsized
to the appropriate size in order to carry the model predicted flow for a two (2)-year storm.

The results of the hydraulic model predictions for a two (2)-year storm determined the required
capacity improvements in the gravity collection system. The identified need for capacity
improvements was incorporated for the gravity sewer lines that were identified in need of
condition repair and have been incorporated for additional gravity sewer lines, as appropriate.
A sensitivity analysis will be conducted on the I/l reduction results to determine if some
capacity related projects could be completed at a later point within the Consent Decree
schedule allowing for a review of the amount of I/l reduction achieve from the proposed
Remedial Measures projects. Note - Lift stations and force mains requiring capacity upgrades
will be addressed as shown in the CD required Capacity Assessment Remediation Measures
Plan Report.

1.4. Hydraulic Sewer Model and Capacity Assessment Results

The Hydraulic Model was able to show the areas and locations of possible SSOs and capacity
issues for the design storm. Through email conversation between EPA and the City, a two (2)-
year historical design storm was agreed upon; therefore, it is the City’s goal to have zero SSOs
during that storm event. The results of running a (2)-year historical design storm through the
model of the City’s existing WCTS showed locations where capacity, or gravity sewer line
diameter, may need to be increased in order to eliminate SSOs. The sewer model indicated
that approximately 203 gravity line segments or 63,594 linear feet of the 1,068,215 linear feet
of gravity sewer line within SSA-Phase 4 may need to be replaced with a larger diameter
gravity sewer line because of capacity restrictions. The capacity projects related to lift stations
and force mains will be included in future capacity work as shown in the Capacity Assessment
Remediation Measures Plan and will be based upon the findings of the sensitivity analysis
mentioned in Section 1.3. The breakdown of information on size, linear feet, and number of
gravity sewer lines requiring increased capacity within SSA-Phase 4 can be seen in Table 2
and Table 3.

BURK-KLEINPETER, INC. / BLACK & VEATCH 5
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Table 2 — SSA-Phase 4 Required Capacity Improvements Gravity Sewer Lines (Linear Feet)

Existing Diameter (Inches)

Totals
6 8 10 12 15 18 24 27 30 48 (LF)
. 8| 1577 1,577
E 10 10,767 10,767
S | 12 3,276 | 4,573 7,849
= | 15| 54 462 189 6,880 7,585
s | 18 492 3421 | 7,475 11,388
® |21 1,830 | 4,796 6,626
E [ 676 358 1,034
a | 27 204 135 339
o | 30 94 6,712 6,806
S | 36 5,446 5,446
2 | 54 4,156 | 4,156
60 21 21
Totals
(LF) 1,631 | 14,997 | 5736 | 10,301 | 9,798 | 4,796 | 21 | 6,712 | 5446 | 4,156 | 63,594
Table 3 — SSA-Phase 4 Required Capacity Improvements Gravity Sewer Line (Count)
Existing Diameter (Inches)
Totals
6 8 10 12 15 18 24 27 30 48 (Count)
. 8 5 5
4] 10 33 33
e
S 12 14 11 25
= 15 1 3 1 23 28
= 18 1 15 18 34
D 21 7 17 24
E [ 2 2 1 3
a 27 1 1 2
° 30 1 19 20
S 36 14 14
2 54 14 14
60 1 1
Totals
(Count) 6 51 16 38 27 17 1 19 14 14 203
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BKIl SH.10.005-0700 / B&V 173506

MARCH 2020




Task 700 — SSA-Phase 4 Remediation Measures Plan Report
Sanitary Sewer Evaluation Survey and Wastewater Master Plan
City of Shreveport, Louisiana

(RFS No. 10-704)

1.4.1. Special Conditions

The SSA work on a small selection of line segments located at the Caddo-Bossier Port in the
LSU sub-basin required extra time and coordination with the industries nearby to complete.
High flows in the gravity mains were encountered due to the industrial waste processes, so
coordination was needed to schedule inspections around industrial work. Although the
hydraulic model and capacity assessment did not flag this area for capacity upgrades, it was
evident during the inspection process that high flows are present and may be causing SSOs
during peak times. These lines are listed below in Table 4.

Table 4 — Lines for Potential Capacity Upgrade Investigation

Pipe Segment Reference Diameter (inches) Total Length (LF) Comprehensive Rating
01A00-68_0100-68 10 98 Reassess in Future
01BO0O-68 01A00-68 10 324 Reassess in Future
01COO0-68 01BOO-68 10 312 Reassess in Future
0100-68_0700-67 12 399 Reassess in Future
01PP-67_02PP-67 18 466 Reassess in Future
02PP-67 _03PP-67 18 453 Reassess in Future
03PP-67_04PP-67 18 466 Reassess in Future
04APP-67 LSPP-67 18 21 Reassess in Future
04PP-67_04APP-67 18 42 Reassess in Future
05NIN-68_06NN-68 10 408 Reassess in Future
0500-67_0600-67 18 409 Reassess in Future
06NN-68_0100-68 12 412 Reassess in Future
0600-67_0900-67 18 404 Point Repair
07A00-67_0700-67 8 200 Reassess in Future
07BO0O-67_07A00-67 8 636 Reassess in Future
0700-67_0800-67 12 400 Reassess in Future
08NN-67_07NN-67 8 408 Point Repair
0800-67_0900-67 12 401 Reassess in Future
09NN-67_08NN-67 8 404 Reassess in Future
0900-67_1000-67 18 481 Reassess in Future
10ANN-66_10NN-66 8 486 Reassess in Future
10ANN-67_10NN-67 8 340 Reassess in Future
10NN-66_09NN-66 8 184 Reassess in Future
10NN-67_09NN-67 8 408 Reassess in Future
1000-67_1100-67 18 472 Reassess in Future
11NN-67_10ANN-67 8 68 Reassess in Future
1100-67_1200-67 18 467 Reassess in Future
BURK-KLEINPETER, INC. / BLACK & VEATCH 7

BKIl SH.10.005-0700 / B&V 173506 MARCH 2020



Task 700 — SSA-Phase 4 Remediation Measures Plan Report
Sanitary Sewer Evaluation Survey and Wastewater Master Plan
City of Shreveport, Louisiana

(RFS No. 10-704)

12NN-67_11NN-67 8 201 Reassess in Future
1200-67_1300-67 18 475 Reassess in Future
1300-67_01PP-67 18 489 Reassess in Future
N1300-67_1300-67 8 15 Reassess in Future

1.5. Sanitary Sewer Assessment

1.5.1. Methods used to assess and evaluate the WCTS

In order to discover the causes of SSOs and sources of I/, the City utilized a number of
inspection methods to assess and evaluate the WCTS. Smoke testing was employed in an
effort to find defects and possible cross connections in manholes and gravity sewer lines as
well as to identify leak sources from private laterals. In addition to smoke testing, manholes
and gravity sewer lines were more closely inspected using a range of methods. Manholes were
inspected by using either 3D or pole cameras, with 3D being the preferred method and pole
cameras being used where 3D camera use was not feasible. This manhole data was then given
to BKI for evaluation and development of recommendations; prior to recommending, BKI
checked through the data within the Panorama viewing software and/or associated reports to
ensure accuracy and completeness of the inspection data in accordance with National
Association of Sewer Service Companies (NASSCO’s) Manhole Assessment Certification
Program (MACP) standard.

CCTV was the primary inspection tool for gravity sewer lines. The completed CCTV
inspection videos for each gravity sewer line were reviewed by Compliance EnviroSystems,
LLC (CES) and then given to BKI for evaluation and development of recommendations. Prior
to making recommendations, BKI reviewed the data within the CCTV and associated reports
to ensure accuracy in the inspection in accordance with NASSCO’s Pipeline Assessment
Certification Program (PACP) standard. In order for the complete WCTS to be assessed and
evaluated, all pumping stations were evaluated to determine deficiencies within the existing
pump station configuration and capacity and recommendations were given to eliminate
deficiencies. The lift station condition assessment on each of the lift stations can be seen in
detail in Appendix Ill. In these assessments, each major component of the pumping station
was given a rating. Similarly, the Lift Station was then given an overall rating in order to
determine the pumping station’s overall effectiveness. The overall rating and major
component ratings along with the observed deficiencies were used to determine the priority
and remedial measures required in the RMP.

Please see the Task 700 — Sanitary Sewer Assessment (SSA) — Phase 4 Report for greater detail
on each of these topics and explanations of the inspections. This report provides the details of
how each evaluation process was completed and graded. Details of defects located within the
assets of SSA-Phase 4 can be found in the Task 700 — Sanitary Sewer Assessment (SSA)-Phase
4 report.
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2. REMEDIATION METHODS
2.1. Methods of Remediation

In order to remediate the WCTS and correct defects found during the Sanitary Sewer
Assessment (SSA), BKI’s task was to determine the needed and least invasive type of remedial
measure to properly fix the defects noted within each of the respective inspections. A detailed
recommendation guide that was used in determining the needed remedial measures for the
gravity mains, manholes, and laterals is shown in Appendix V. These remedial measures will
ultimately be used to eliminate SSOs, I/1, and any public safety concerns (i.e. — large voids,
missing manhole covers, etc.)

2.1.1. Manhole Remediation Methods

BKI determined that one (1) of five (5) methods of remediation can be used on every manhole
in the WCTS. Each manhole was evaluated and a recommendation made for the least invasive
method to bring the manhole to acceptable standards. The five (5) recommendations made for
manhole include: Reassess in the Future, Selective Rehabilitation, Entire Rehabilitation,
Replace Manhole, and New Manhole.

1. Reassess in the Future MH can show minor defects and is structurally sound. These
manholes will be recommended for reassessment at a future inspection date within 10
years.

2. Selective Rehabilitation was recommended on manholes that are structurally intact, but
show signs of failure on a specific component of the manhole which can be replaced or
repaired without damage to the other areas of the manhole.

3. Entire Rehabilitation was recommended on manholes that are structurally intact, but
show signs of failure which would require the entire manhole be rehabbed. This
rehabilitation would include a liner/epoxy coating and resetting of manhole frame, ring,
and cover if needed.

4. Replace Manhole was recommended in instances in which other rehabilitation efforts
were unsuitable, structural failure has occurred or will occur in the near future, or the
spatial analysis determined that this is the best type of construction due to the
surrounding gravity sewer lines being replaced (spatial analysis is explained in more
detail in the Guideline for Assessment and Recommendations, Appendix V).

5. New Manholes were recommended at all locations in which no manhole existed but a
manhole is needed for access to the gravity sewer line at the dead end portion of that
main. These manholes will allow access to the gravity sewer line for future inspection
and cleaning which will make the gravity sewer lines easier to maintain.
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2.1.2. Gravity Sewer Line Remediation Methods

As with manholes, gravity sewer lines were also given recommendations after the assessment
was complete. BKI evaluated six (6) methods which gave an opportunity to select the best
method of rehabilitation for each gravity sewer line. The six (6) methods of rehabilitating a
gravity sewer line are Reassess in the Future, Point Repair, Liner, Pipe Bursting, Replacement,
and Install Terminal Manhole.

1.

Reassess in Future was assigned to a gravity sewer line showing at most minor defects
and which is structurally sound. These gravity sewer lines will be placed on a
preventative maintenance schedule or reassessed at a future inspection date within 10
years.

Point Repair was recommended for gravity sewer lines that contain one (1) or more
defects but do not exceed one (1) point repair per one hundred (100) feet of gravity
sewer line. In some cases, where the gravity sewer line total length is less than one
hundred (100) feet, the point repair can be changed to replacement at the assessor’s
discretion depending on the surrounding conditions.

Liner is a renewal process where a new pipe or coating material is inserted or cured in
place to give an existing pipe a new design life. Liners were used for all gravity sewer
lines that are non-capacity restricted, structurally intact, contain minor defects, and
within acceptable grade/alignment (less than twenty-five [25] percent change in grade
or alignment). Liners may also have been recommended where point repairs, to address
major defects, fewer than one (1) per one hundred (100) feet were recommended
alongside the lining recommendation.

Pipe Bursting can be used in situations that liners cannot be used. Pipe bursting as a
replacement mechanism was not recommended in the RMP unless specifically required
due to access limitations; however, the design engineers may choose this trenchless
technology as the preferred alternative for replacement of pipe, when the situational
need arises during full design. (Note — Pipe bursting was not recommended on pipes
with grade or alignment issues due to the nature of the new pipe following the existing
pipes’ grade/alignment.)

Replacement of gravity sewer lines were recommended when other rehabilitation and
point repair efforts are unsuitable, or the spatial analysis determines this is the best type
of construction when compared to surrounding segments. In this option the existing
gravity sewer line will be removed and replaced through open cut construction.

Install terminal manhole is recommended if there is a repair warranted on a dead-end
line that will be addressed with the addition of a terminal manhole. Gravity sewer lines
that have one or more blind tees are also recommended for the installation of a terminal
manhole. Otherwise, if a Gravity sewer line that terminates without a manhole is at
least ten (10) feet in length and makes it though all other assessment processes without
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a repair recommended more aggressive than Reassess in the Future, it will be upgraded
to the Install Terminal Manhole type of construction.

2.2. Defect Categorization

There are two basic types of defects that would warrant remediation in manholes and/or gravity
sewer lines. All defects found can be placed into one (1) of two (2) categories; major and
minor. These categories are based on the NASSCO PACP/MACP/Lateral Assessment
Certification Program (LACP) coding system by utilizing the worst-case scenario to categorize
these defects into a preliminary major/minor rating. After the initial categorization, the
discretion of the assessor was used to decide the defect’s category in certain cases. An example
of this is a defect coded “Obstacle Intruding Thru Wall” which is preliminarily categorized as
a major defect. However, the assessor of that pipe would need to look at the amount of
protrusion in order to determine if in fact it is a major defect. If it is determined to be a major
defect then it would need to be at least point repaired, depending on the remaining portion of
that gravity sewer line and the other defects noted within.

A summary of defects found in SSA-Phase 4 for manholes and gravity sewer lines, along with
the number and classification (Major or Minor) of defects can be seen in Table 5 and Table
6Table 6.
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Table 5 — Number and Severity of Manhole Defects Found

MACP Code Description Count | Major or Minor
B Broken 73 Major
BSV Broken Soil Visible 1 Major
BVV Broken Void Visible 1 Major
CC Crack Circumferential 4 Minor
CL Crack Longitudinal 14 Minor
CM Crack Multiple 31 Major
CS Crack Spiral 1 Minor
DAE Deposits Att_ached 559 Minor
Encrustation
DAGS Deposits Attached Grease 40 Minor
DAR Deposits Attached Ragging 135 Minor
DAZ Deposits Attached Other 119 Minor
DB Displaced Brick 52 Major
DNF Deposits Ingressed Fine 7 Minor
DNGV Deposits Ingressed Gravel 1 Minor
DSC Deposits Settled Compacted 49 Major
DSF Deposits Settled Fine 816 Minor
DSGV Deposits Settled Gravel 5 Minor
DSZ Deposits Settled Other 8 Minor
FC Fracture Circumferential 9 Minor
FL Fracture Longitudinal 31 Minor
FM Fracture Multiple 78 Major
FS Fracture Spiral 4 Minor
H Hole 197 Major
HSV Hole Soil Visible 20 Major
HVV Hole Void Visible 46 Major
ID Infil Dripper 22 Major
IG Infil Gusher 6 Major
IR Infil Runner 9 Major
IS Infil Stain 1217 Minor
ISGT Intruding Sealing Grout 15 Minor
ISSR Intruding Sealing Ring 7 Minor
ISSRB Intruding Sealing Ring Broken 2 Minor
ISSRH Intruding Segling Ring 29 Minor
Hanging
Intruding Sealing Rin i
ISSRL Loose/goorly FEthtingg 1 Minor
W Infil Weeper 370 Minor
JOM Joint Offset Medium 1 Major
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LFB Lining Failure Blistered 4 Minor
LFD Lining Failure Detached 26 Major
LFZ Lining Failure Other 1 Minor
MB Missing Brick 15 Major
MML Mortar Missing Large 24 Major
MMM Mortar Missing Medium 61 Major
MMS Mortar Missing Small 64 Minor
OBB Obstacle Brick 3 Major
OBC Obstacle Thru Connection 2 Major
OBI Obstacle Intruding Thru Wall 3 Major
OBM Obstacle Pipe Material 26 Major
OBN Obstacle Construction Debris 39 Major
OBP Obstacle External Pipe or 816 Major
Cable
OBR Obstacle Rocks 12 Major
OBS Obstacle Built Into Structure 5 Major
OBZ Obstacle Other 25 Major
RBC Roots Ball Connection 2 Major
RBJ Roots Ball Joint 1 Major
RFB Roots Fine Barrel 302 Minor
RFC Roots Fine Connection 20 Minor
RFJ Roots Fine Joint 210 Minor
RFL Roots Fine Lateral 2 Minor
RMB Roots Medium Barrel 134 Major
RMC Roots Medium Connection 28 Major
RMJ Roots Medium Joint 24 Major
RML Roots Medium Lateral 2 Major
RTB Roots Tap Barrel 6 Major
RTC Roots Tap Connection 2 Major
SAM Surface Aggregate Missing 6 Major
SAP Surface Aggregate Projecting 193 Major
SAV Surface Aggregate Visible 1075 Minor
SCP Surface Corrosion Metal Pipe 2 Major
SMW Surface Missing Wall 17 Major
Surface Reinforcement .
SRC Corroded 2 Major
SRI Surface Roughness Increased 1490 Minor
SRP Surface R_einf_orcement 5 Major
Projecting
SRV Surface Reinforcement Visible 49 Major
SSS Surface Spalling 175 Minor
BURK-KLEINPETER, INC. / BLACK & VEATCH 13

BKIl SH.10.005-0700 / B&V 173506 MARCH 2020



Task 700 — SSA-Phase 4 Remediation Measures Plan Report
Sanitary Sewer Evaluation Survey and Wastewater Master Plan
City of Shreveport, Louisiana

(RFS No. 10-704)

SSSC Surface Spalling Chemical 4 Minor
SZ Surface Other 2 Minor
None Evidence of Surcharge 272 Major
None Cover/Frame Fit - Oversized 21 Minor
Cover/Frame Fit - i
None Rocks/Waobble 22 Minor
None Cover/Frame Fit - Undersized 16 Major
None Cover Condition - Broken 35 Major
None Cover Condition - Corroded 203 Minor
None Cover Condition - Cracked 37 Major
None Cover Insert - Corroded 0 Minor
None Cover Insert - Cracked 60 Minor
None Cover Insert - Poorly Fitting 1 Minor
None Adjustment Ring - Broken 4 Major
None Adjustment Ring - Corroded 237 Minor
None Adjustment Ring - Cracked 17 Major
None Frame Condition - Broken 128 Minor
None Frame Condition - Corroded 504 Minor
None Frame Condition - Cracked 49 Minor
None Frame Condition - Missing 8 Major
None Seal Condition - Cracked 56 Minor
None Seal Condition - Loose 201 Minor
None Seal Condition - Missing 6 Major
None Seal Condition - Offset 11 Major
TOTAL MAJOR DEFECTS IN MANHOLES 2,522
TOTAL MINOR DEFECTS IN MANHOLES 8,210
TOTAL DEFECTS IN MANHOLES 10,732
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Table 6 — Number and Severity of Gravity Sewer Line Defects Found

PACP
Code
PACP Code Description Count Major/Minor
B Broken 476 Major
BSV Broken Soil Visible 199 Major
BVV Broken Void Visible 28 Major
CcC Crack Circumferential 44 Minor
CH2 Crack Longitudinal Hinge, 2 47 Minor
CH3 Crack Longitudinal Hinge, 3 39 Major
CH4 Crack Longitudinal Hinge, 4 26 Major
CL Crack Longitudinal 596 Minor
CM Crack Multiple 205 Major
CS Crack Spiral 267 Minor
D Deformed 136 Major
DAE Deposits Attached Encrustation 473 Minor
DAGS Deposits Attached Grease 4432 Minor
DAR Deposits Attached Ragging 116 Minor
DAZ Deposits Attached Other 99 Minor
DH Deformed Horizontal 2 Major
DNGV Deposits Ingressed Gravel 2 Minor
DNZ Deposits Ingressed Other 2 Major
DSC Deposits Settled Compacted 256 Major
DSF Deposits Settled Fine 647 Minor
DSGV Deposits Settled Gravel 23 Minor
DSZ Deposits Settled Other 35 Minor
DV Deformed Vertical 4 Major
FC Fracture Circumferential 440 Minor
FH2 Fracture Longitudinal Hinge, 2 463 Minor
FH3 Fracture Longitudinal Hinge, 3 513 Major
FH4 Fracture Longitudinal Hinge, 4 783 Major
FL Fracture Longitudinal 1758 Minor
FM Fracture Multiple 2653 Major
FS Fracture Spiral 1801 Minor
H Hole 1888 Major
HSV Hole Soil Visible 509 Major
HVV Hole Void Visible 183 Major
ID Infil Dripper 37 Major
IG Infil Gusher 40 Major
IR Infil Runner 109 Major
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IS Infil Stain 794 Minor
ISGT Intruding Sealing Grout 63 Minor
ISSR Intruding Sealing Ring 1250 Minor

ISSRB Intruding Sealing Ring Broken 721 Minor
Intruding Sealing Ring

ISSRH Hanging 94 Minor
Intruding Sealing Ring

ISSRL Loose/Poorly Fitting 135 Minor

I1ISZ Intruding Sealing Other 1791 Minor

W Infil Weeper 90 Minor
JAL Joint Angular Large 3 Major
JAM Joint Angular Medium 30 Major
JOL Joint Offset Large 149 Major
JOM Joint Offset Medium 531 Major
JSL Joint Separated Large 13 Major
JSM Joint Separated Medium 17 Major

KD Buckling Dimpling 94 Major

Kl Inverse Curvature 23 Major
KW Buckling Wall 277 Major

LD Alignment Down 285 Minor
LFBK Lining Failure Buckled 2 Major
LFBU Lining Failure Bulges 8 Major
LFD Lining Failure Detached 5 Major
LFDL Lining Failure Delaminating 2 Minor

Lining Failure Undercut
LFUC Connection 30 Minor

LL Alignment Left 1758 Minor
LLD Alignment Left Down 31 Minor
LLU Alignment Left Up 11 Minor

LR Alignment Right 1465 Minor
LRD Alignment Right Down 29 Minor
LRU Alignment Right Up 15 Minor

LU Alignment Up 223 Minor

MWLS Water Level Sag 5838 Major
OBC Obstacle Thru Connection 3 Major
OBl Obstacle Intruding Thru Wall 39 Major
OBJ Obstacle In Joint 34 Major
OBM Obstacle Pipe Material 39 Major
OBN Obstacle Construction Debris 12 Major

Obstacle External Pipe or
OBP Cable 15 Major
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OBR Obstacle Rocks 10 Major
OBZ Obstacle Other 41 Major
RBB Roots Ball Barrel 15 Major
RBC Roots Ball Connection 12 Major
RBJ Roots Ball Joint 43 Major
RBL Roots Ball Lateral 13 Major
RFB Roots Fine Barrel 484 Minor
RFC Roots Fine Connection 185 Minor
RFJ Roots Fine Joint 3244 Minor
RFL Roots Fine Lateral 343 Minor
RMB Roots Medium Barrel 90 Major
RMC Roots Medium Connection 133 Major
RMJ Roots Medium Joint 1108 Major
RML Roots Medium Lateral 201 Major
RPPD Repair Patch Defective 37 Major
RPRD Repair Point Defective 10 Major
RPZ Repair Other 1 Minor
RPZD Repair Other Defective 2 Major
RTB Roots Tap Barrel 28 Major
RTC Roots Tap Connection 23 Major
RTJ Roots Tap Joint 128 Major
RTL Roots Tap Lateral 34 Major
SAM Surface Aggregate Missing 1 Major
SAP Surface Aggregate Projecting 122 Major
SAV Surface Aggregate Visible 10 Minor
SCP Surface Corrosion Metal Pipe 339 Major
SMW Surface Missing Wall 2 Major
SSS Surface Spalling 347 Minor
SSSZ Surface Spalling Other 2 Minor
TBD Tap Break-in Defective 1319 Minor
TBI Tap Break-in Intruding 210 Minor
TFD Tap Factory Defective 6049 Minor
TFI Tap Factory Intruding 3 Minor
TSD Tap Saddle Defective 15 Minor
XP Collapse Pipe Sewer 21 Major
None Survey Incomplete 301 Major
TOTAL MAJOR DEFECTS IN GRAVITY SEWER LINES 17,934
TOTAL MINOR DEFECTS IN GRAVITY SEWER LINES 32,242
TOTAL DEFECTS IN GRAVITY SEWER LINES 50,176
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As can be seen in Table 5 and Table 6 , all defects were categorized as either major or minor.
These preliminarily categorized defects were analyzed for accuracy according to the defect
rating and PACP/MACP/LACP coding. During the analysis of the defects in each gravity
sewer line and manhole, the assessor would determine the needed rehabilitation and/or
replacement method to be completed in order to address defects, eliminate SSOs during the
two (2) year storm, reduce I/I, and eliminate public safety hazards as previously mentioned.
All rehabilitation and replacement recommendations for gravity sewer lines or manholes can
be found in Section 5 of this report.
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3. INFLOW AND INFILTRATION (I/1) REDUCTION

The CD requires the City to estimate the amount of I/I from the identified sources in gravity
sewer lines, manholes, and laterals within each SSA phase. The tools that were used to
estimate the 1/l within SSA-Phase 4 were the field inspection data, 2012 Flow Monitoring Data,
and Info Works CS Sewer Model (Model)

3.1. Rating Defects Responsible for Actual or Potential I/1

The SSA data was assessed to determine the I/l contribution from, or associated with, each of
the observed defects. Environmental conditions and ground saturation will vary greatly
depending on weather and therefore will affect the amount of observed I/l on the same type of
observed defects. With this in mind, the I/l was allocated to each gravity sewer line and
manhole by using the Actual and Potential I/1 Sources (APIIS) rating. All gravity sewer lines
and manholes belonging to the public system were assigned one (1) of four (4) ratings for the
asset based on the observed defects in the CCTV inspection. These ratings were developed
based on the identified defect’s potential for allowing I/l into the asset. Note — Since the CCTV
inspection was attempted for all the gravity sewer lines in SSA-Phase 4, the CCTV inspection
was the primary source for quantifying the I/I allocation to the City’s WCTS for Phase-4.

The four (4) ratings for the APIIS on gravity sewer lines and manholes were minimal, low,
medium, and high. Each rating is explained in general terms below and has been further
detailed in Guideline for Assessment and Recommendations (Appendix V). It should be noted
that BKI’s assessors did not attribute I/l to defects that would not generally be associated with
I/1. An example is a gravity sewer line with a sag (MWLS). This defect was not associated
with I/l and is rather an Operation and Maintenance (O&M) item and therefore marked as such
for either repair or reassessment/maintenance in the future. Note — At this time, sags greater
than 30% of the pipe diameter and longer than ten (10) feet are recommended for point repair
or replacement due to the fact that they pose a serious O&M issue. During the SSA-Phase 4
RMP implementation, the design engineers may or may not change these recommendations
based on the surveyed surrounding conditions.

In order for a gravity sewer line or manhole to receive a minimal rating the gravity sewer line
or manhole should be new or nearly new with very minor to no defects. This item has little to
no potential for I/l. During smoke testing these gravity sewer lines and manholes showed no
smoke leaking from the asset.

A low rating was given to gravity sewer lines and manholes which showed few to no defects.
These assets will remain in use for the foreseeable future. Defects typically found in these
gravity sewer lines and manholes include, but are not limited to, minor circumferential or
longitudinal cracks and or fractures. In general, light smoke, if any, would be observed during
smoke testing of these assets. The visible I/l during CCTV inspection and manhole inspection
would be classified as either an Infiltration stain, Infiltration dripper, or an Infiltration weeper.

A medium rating was given to all gravity sewer lines and manholes which show a moderate
potential for I/l due to several minor defects or a continuous minor defect. Defects typically
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found in these gravity sewer lines and manholes include, but are not limited to, hinge or
multiple fractures. In general, these gravity sewer lines and manholes will display medium
smoke leaks during smoke testing. All continuous I/1 not under pressure found during CCTV
inspection and manhole inspection would be named an Infiltration runner and be assigned a
medium rating.

A gravity sewer line or manhole with a high rating will show significant risk of major 1/1 due
to multiple defects which are related to 1/l such as broken soils visible, hole void visible,
collapsed pipe, or offset joint. You would generally expect to see heavy smoke leaking from
these manholes or gravity sewer lines during smoke testing. All 1/l observed to be under
pressure during CCTV inspection and manhole inspection would be classified as high 1/l and
would be called an Infiltration gusher.

Another source of I/l was from private laterals which are gravity sewer lines that provide
service to homes and businesses. The laterals I/I are based on defects or leaks observed during
smoke testing. This system uses the characteristics of the smoke leaking from each defect to
rate that specific defect in one (1) of three (3) rating categories. The three (3) possible rating
categories for private laterals are light, medium, and heavy.

A light ranked private lateral showed light smoke and the defect associated with the smoke
leak was considered minor and had a low risk of 1/1.

A medium ranking showed medium smoke leaking and the defect associated with the smoke
leak was considered major and had a moderate risk of 1/1.

A lateral with a heavy ranking showed heavy smoke leaking and the defect associated with the
smoke leak was considered major and had a high risk of I/I.

3.2. Approach to Reducing I/l

Task 700 — SSA-Phase 4 Report included an explanation of the I/1 allocation and what the split
between public and private I/l allocation was determined to be from observation of the defects.
The total 1/ and 1/1 reduction goals for SSA-Phase 4 during a two (2)-year historical design
storm are approximately 23.7 MG and 2.5 MG,; respectively. The total I/l was then analyzed
for flowmeter basins that appeared to contribute an excessive amount of I/l and therefore would
be the target for the reduction. The total amount of I/l and reduction goals for each meter basin
can be seen in Table 7.

While the 1/1 reduction is focused on the meter basins with excessive I/l, the City is not solely
targeting these basins for I/ reduction. As a part of the RMP, each gravity sewer line, manhole,
and private lateral has been analyzed for the defects shown in the inspection data and the
needed repair was determined with the further evaluation evidence from the CCTV data. With
these repairs, the City is taking action not only in the targeted meter basins shown in Table 7,
but also in other meter basins where the I/l is not deemed excessive and therefore a 0% I/I
reduction goal was set (see Table 7Table 7 Reduction Goal Percentage column). These non-
targeted meter basins may then enhance the effectiveness of I/l reduction on SSA-Phase 4 as a
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whole. As stated previously the anticipated total I/ and reduction I/l goal for the WCTS in
SSA-Phase 4 during a two (2)-year historical storm are approximately 23.7 MG and 2.5 MG ;
respectively. This total I/l was then allocated to the public and private facilities by analyzing
the observed defects within the inspection data. As a result of the defects shown within SSA-
Phase 4, the I/l allocation was determined to be 60% Public or City-owned sources and 40%
Private lateral sources. A detailed description of the analysis which allocated I/1 to each source
can be seen in Section 3.8 of the SSA-Phase 4 Report.

Table 7 — Rainfall Dependent I/1

TOTAL RDII REDUCTION
LOWUETER | VOLUMEQIG) | T goaL * | GO YOLUME
STORM (PERCENTAGE) STORM

BIBO1 14 0% 0.0
BIBO2 2.5 0% 0.0
BICKHAM LS 0.2 0% 0.0
LSUO1 2.1 0% 0.0
LSU02 0.7 0% 0.0
LSUO3 0.3 0% 0.0
LSUO4 0.3 0% 0.0
LUCAS LS 2.3 0% 0.0
NORTH PIERRE LS 2.9 40% 1.2
NPBO1 14 0% 0.0
PORT STATION LS 0.7 0% 0.0
QUEO1 3.4 28% 1.0
STO01 5.1 7% 04
STONER LS 0.3 0% 0.0
TOTALS 23.7 N/A 2.5

Private Sourced I/l Reduction Plan

The City is implementing a comprehensive plan to address the I/l from private sources. It is
important to note that under normal circumstances the City cannot repair the defects on private
property with City personnel. Therefore, any defect not associated with the public gravity
sewer line, tap, or manholes cannot be fixed by the City and will need to be repaired by the
property owner. Due to the fact that smoke will take the path of least resistance to get to the
surface from a defect, the BKI and CES team used a standard 20’ offset from the centerline of
the gravity sewer line and associated all defects within that stated 40’ total width to the public
gravity sewer line. Anything outside of the 40’ would then be considered a privately sourced
defect and thus the property owner’s issue.

BURK-KLEINPETER, INC. / BLACK & VEATCH 21
BKI SH.10.005-0700 / B&V 173506 MARCH 2020



Task 700 — SSA-Phase 4 Remediation Measures Plan Report
Sanitary Sewer Evaluation Survey and Wastewater Master Plan
City of Shreveport, Louisiana

(RFS No. 10-704)

In the case where a smoke testing defect can be easily identified as a major source of I/l and
attributed directly to a specific private residence or business, the City will issue a Notice of
Violation (NOV) letter to this residence or business. The NOV letter is a formal letter that will
be sent to each identified residence or business that will inform the property owner of the
known problem within the privately owned sewer system and require that they make the
appropriate repairs. With that said, if the defect is not easily identified and attributable directly
to a specific residence/business, the City will investigate each severe private source smoke
defect on an individual basis and will utilize CCTV, push cameras, and/or lateral launching
cameras to determine the lateral which is the source of the smoke defect. Once the proper
owner of the defective lateral line is determined, the City will issue a NOV letter on the defects
identified through CCTV measures to be a major source of I/1.

Information on the defects found in private laterals can be found in Table 8. It has been
determined that these defects account for 40% of the total 1/l in SSA-Phase 4 area as described
in detail in Section 3.8 of the SSA-Phase 4 Report.

Table 8 — Defects Found in Private Laterals during Smoke Testing

Severity of Smoke Defects
Identified Found
Light Smoke (Minor) 332
Medium Smoke (Major) 556
Heavy Smoke (Major) 151
TOTAL 1,039

Of the 16,417 laterals in SSA-Phase 4 we found a total of 1,039 defects, which are all shown
in Table 8. We assume that with further investigation of each of the severe defects, the City
will eliminate the majority of the major defects through utilization of a Notice of Violation
(NOV) letter and thus achieve or exceed the 1/I reduction goal for private source defects of 1
MG throughout the SSA-Phase 4 area.

Public Sourced I/l Reduction Plan

The remaining 60% of I/l in SSA- Phase 4 during a two (2)-year storm was attributed to the
defects found in public gravity sewer lines and manholes.

Table 9 shows the number of defects found in gravity sewer lines along with the
recommendation for each (i.e., - point repaired, reassessed in the future, rehabbed with a liner,
rehabbed with pipe burst, or replaced).
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Table 9 — Recommendations for Gravity Sewer Lines with APIIS

: Actual and Potential I/l Source Rating
RMP Recommendation High Medium Low Minimal

Install Terminal Manhole 4 134 154
Point Repair 36 88 201 72

Reassess in Future 3 587 1,837
Rehab with Liner 3 73 162 21

Rehab with Pipe Burst
Replace Segment 337 95 175 70
Not Complete* 26
Totals 409 256 1,259 2,154

* See note below Table 10

I/1 can also be reduced by making repairs on manholes in the system. The recommendation on
manhole defects with potential I/l can be found in Table 10.

Table 10 — Recommendations for Manholes with APIIS

. Actual and Potential 1/l Source Rating
RMP Recommendation High Medium Low Minimal
Reassess in Future 24 163 656 1,046
Rehab (Entire) 120 343 343 210
Rehab (Selective) 2 26 40 72
Replace Manhole 93 99 65 108
Not Complete* 9
Totals 248 631 1,104 1,436

*The gravity mains and manholes classified under “Not Complete” are a combination of an
area with legal access issues and private assets. The City is attempting to gain access to the
appropriate lines in order to complete inspections according to Consent Decree requirements.

Of the 4,078 gravity sewer lines and 3,419 manholes, BKI found a total of 409 gravity sewer
lines and 248 manholes with a high APIIS will be remediated by some method in the RMP;
and thus reduce I/l in the WCTS. In addition, 256 gravity sewer mains and 631 manholes with
medium APIIS, 1,259 gravity sewer mains and 1,104 manholes with low APIIS, and 2,154
gravity sewer lines and 1,436 manholes with minimal APIIS will be addressed in the RMP by
remedial measures. All of these numbers can be seen in Table 9 and Table 10.

With a combination of methods used to repair private lateral connections, public gravity sewer
lines, and public manholes, the reduction in 1/l for SSA-Phase 4 sub-basins during a two (2)-
year historical design storm is anticipated to achieve or exceed the 1.5 MG reduction goal for
public sources during a two (2)-year historical design storm.
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3.3. Projected Results of I/l Reduction

In order to predict the I/l reduction of the repair projects, 1I/1 first had to be assigned to each
asset (i.e., gravity sewer line, manhole, and private lateral). With the distribution of the Model
predicted I/, the APIIS scores for each gravity sewer line and manhole on the public side are
then used to distribute the associated I/l throughout each gravity sewer line, manhole, and
lateral. Each APIIS rating is based on the severity of potential 1/l with the purpose of
distributing the flows across the gravity sewer lines, manholes, and laterals within SSA-Phase
4. In order to distribute the Model predicted flow a distribution factor had to be applied for
each rating. In short, multiplication factors based on the severity of the public APIIS rating
were developed to distribute the flows based on the observed data with the CCTV and manhole
inspection footage. The distribution factors for each of the public APIIS ratings are 0.5x for
Minimal, 1x for Low, 2x for Medium, and 6x for High. In a similar manner, multiplication
factors were developed based on the severity of the private smoke testing defects to apply the
APIIS rating on the observed data. The distribution factors for each of the private APIIS
ratings are 1x for Light, 2x for Medium, and 6x for High. Given this distribution, the 1/1 flow
associated with each gravity sewer line, manhole, and lateral was then calculated (and rounded
to the nearest whole GPM) to give the following flows:

Public APIIS Flow Rate:

Minimal — 0.5 GPM during a 2-year historical design storm
Low — 1 GPM during a 2-year historical design storm
Medium — 2 GPM during a 2-year historical design storm
1 High—6 GPM during a 2-year historical design storm

= =4 =2

When the stated Public APIIS flows are applied to the 4,078 gravity sewer lines and the 3,419
manholes, with respect to their associated APIIS ratings, the estimated total 1/l contributed
flow that is predicted in a 2-year historical storm is 14.21 MG which is 60% of the total 1/1 (or
publicly allocated) predicted within the model.

Private APIIS Flow Rate:

1 Light—2 GPM during a 2-year historical design storm
1 Medium — 7 GPM during a 2-year historical design storm
1 Heavy — 12 GPM during a 2-year historical design storm

When the stated Private APIIS flows are applied to the 16,417 laterals, with respect to their
associated APIIS ratings, the estimated total I/l contributed flow that is predicted in a 2-year
historical storm is 9.48 MG which is 40% of the total I/l (or privately allocated) predicted
within the model.
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4. PUMP STATIONS AND FORCE MAINS

A general assessment of all pump stations (lift stations) in the WCTS was completed and a
general condition ranking was assigned as either good, fair, or poor for the overall rating and
each major component in the pumping station. Although the CD only requires assessment of
stations that are older than or haven’t been rehabbed within the last three (3) years of the CD
effective date, the City took the initiative to assess all of the pumping stations at the time of
entering into the CD. These lift station assessments also included performance analysis and
GIS attribute evaluation of all force mains associated with pump stations. Force mains were
given a velocity check by way of quantifying the required flow through the pipe and associated
velocity to determine if the existing force main size was adequate. Further analysis on the size
and capacity of modeled lift stations and their associated force mains was completed as a part
of the Capacity Assessment RMP.

4.1. Pump Station and Force Main General Information

There are fifty-seven (57) lift stations and force mains within SSA-Phase 4; fifty-one (51) of
which are City owned and six (6) are privately owned and operated pumping stations. A
summary of the deficiencies found in each of City owned lift stations and force mains can be
found in Sections 4.1.1 and 4.1.2, respectively. For a more detailed description of the findings
and digital survey forms please refer to Appendix I11.

4.1.1. Pump Station Condition

Abbie-Glen Lift Station — Abbie-Glen Lift Station was constructed in 2006 and there have
been no repairs since it was taken over the City of Shreveport in 2011. The lift station contains
two (2) vertical, centrifugal, 3-inch, Gorman-Rupp pumps in a wet well (submersible)
arrangement. Each pump is rated for 135 gallons per minute (gpm) at 45 feet Total Dynamic
Head (TDH) and is driven by a Gorman-Rupp electric motor rated for 3 Horsepower (Hp) at
1,750 revolutions per minute (RPM). The pumps operate at a constant speed and automatic
operation of the pumps is controlled by an Automatic Lead/Lag Selection system equipped
with a float system wet well level sensor device. The required lift station capacity based on
flow monitoring results is 12.3 gpm, therefore, the current lift station capacity of 59.0 gpm is
adequate.

The Abbie-Glen Lift Station was inspected and since the existing structures appear to be safe
and functional , the structural condition of the lift station was estimated to be Good. Since all
system components appear to be functioning as intended with no major deficiencies, the
electrical equipment was determined to be in Good condition. Due to corrosion observed in
the majority of the lift station piping, the mechanical equipment was determined to be in Fair
condition. Upon consideration of the aforementioned conditions, the Abbie-Glen Lift Station
was given an Overall Rating of Good.

Acadiana L ift Station — Acadiana Lift Station was constructed in 1994. The most recent repair
was the rebuilding of Pump 1 in 2006 and the installation of new check valves in 2011. The

BURK-KLEINPETER, INC. / BLACK & VEATCH 25
BKI SH.10.005-0700 / B&V 173506 MARCH 2020



Task 700 — SSA-Phase 4 Remediation Measures Plan Report
Sanitary Sewer Evaluation Survey and Wastewater Master Plan
City of Shreveport, Louisiana

(RFS No. 10-704)

lift station contains two (2) horizontal, centrifugal, 4-inch, Hydromatic self-priming pumps in
an above ground, packaged arrangement. Each pump is rated for 125 gpm at 38 feet TDH and
driven by a Baldor/Marathon electric motor rated for 5 Hp at 1,725/1,735 RPM (Pump
1/Pump2, typical). Each pump operates at constant speed and automatic operation of the pumps
is controlled by an Automatic Lead/Lag Selection system equipped with a float system wet
well level sensor device. Manual Lead/Lag Selection is also available as an option to override
Automatic. The required lift station capacity based on flow monitoring results is 71.0 gpm,
therefore, the current lift station capacity of 100.0 gpm is adequate.

The Acadiana Lift Station was inspected and although some deficiencies were noted, the lift
station structures appear to be safe and functional. Therefore, the structural condition of the
lift station was estimated to be Fair. Since all system components appear to be functioning as
intended with no major deficiencies, the electrical equipment was determined to be in Good
condition. Although some deficiencies were noted, all mechanical devices appear to be
functioning as intended. Therefore, the mechanical equipment was determined to be in Fair
condition. Upon consideration of the aforementioned conditions, the Acadiana Lift Station was
given an Overall Rating of Fair.

Ashley Ridge Lift Station — Ashley Ridge Lift Station was constructed in 2007 with the most
recent lift station repair being the installation of new submersible pumps in 2011. The lift
station contains two (2) vertical, centrifugal, 2-inch, Myers grinder pumps in a wet well
(submersible) arrangement. Each pump is rated for 20 gpm at 43 feet of TDH and rated for 2
Hp at 3,450 RPM, and operates at a constant speed. Automatic operation of the pumps is
controlled by an Automatic Lead/Lag Selection system equipped with a float system wet well
level sensor device. The required lift station capacity based on flow monitoring results is 7.6
gpm, therefore, the current lift station capacity of 25.0 gpm is adequate.

The Ashley Ridge Lift Station was inspected and although some deficiencies were noted, the
lift station structures appear to be safe and functional. Therefore, the structural condition of
the lift station was estimated to be Fair. Since all system components appear to be functioning
as intended with no major deficiencies, the electrical equipment was determined to be in Good
condition. Although some deficiencies were noted, the mechanical equipment appears to be
operating as intended. Therefore, the mechanical equipment was determined to be in Fair
condition. Upon consideration of the aforementioned conditions, Ashley Ridge Lift Station
was given an Overall Rating of Fair. This lift station is currently under investigation for
potential elimination.

Attaway L.ift Station — Attaway Lift Station was constructed in 1999 with the most recent lift
station repair being the installation of a new air pump for the air bubbler system in 2013. The
lift station contains two (2) horizontal, centrifugal, 6-inch Gorman-Rupp self-priming pumps
in an above-ground, packaged arrangement. Each pump is rated for 700 gpm at 70 feet TDH
and rated for 25 Hp at 1,750 RPM and operates at a constant speed. Automatic operation of
the pumps is controlled by an Automatic Lead/Lag system equipped with an air bubbler wet
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well level sensor device. The required lift station capacity based on flow monitoring results is
118.4 gpm, therefore, the current lift station capacity of 481.0 gpm is adequate.

The Attaway Lift Station was inspected and the majority of the lift station structures appear to
be safe and functional. Therefore, the structural condition of the lift station was estimated to
be Good. Since the electrical system appears to be functioning as intended with a few minor
deficiencies, the electrical equipment was determined to be in Good condition. Although
deficiencies were noted, the mechanical equipment appears to be functioning as intended.
Therefore, the mechanical equipment was determined to be in Fair condition. Upon
consideration of the aforementioned conditions, the Attaway L.ift Station was given an Overall
Rating of Good.

Azalea Gardens Lift Station — Azalea Gardens Lift Station was constructed in 1998 and the
most recent repair was the replacement of Motor No. 2 in July of 2014. The lift station contains
two (2) horizontal, centrifugal, 4-inch, MosherFlo self-priming pumps in an above ground,
packaged arrangement. Both pumps (ratings are unknown) are driven by a North American
Electric/Dayton motor rated for 5 Hp at 1,735/1,740 RPM (Pump 1/Pump 2, respectively).
Both pumps operate at constant speed. Automatic operation of the pumps is controlled by an
Automatic Lead/Lag Selection system equipped with a float system wet well level sensor
device. The required lift station capacity based on flow monitoring results is 37.1 gpm,
therefore, the current lift station capacity of 124.0 gpm is adequate.

The Azalea Gardens Lift Station was inspected and although none of the lift station structures
are currently failing, they were found to be in the early stages of wear and breakdown.
Therefore, structural condition of the lift station was estimated to be Fair. Since the electrical
system functions as intended with no major deficiencies, the electrical equipment was
determined to be in Fair condition. Since the mechanical devices appear to not have any major
issues other than general wear and tear, the mechanical equipment was determined to be in
Fair condition. Upon consideration of the aforementioned conditions, the Azalea Gardens Lift
Station was given an Overall Rating of Fair.

Benteler Lift Station — Benteler Lift Station was constructed in 2014. The lift station contains
two (2) Myers 6-inch solids handing, submersibe wastewater pumps . Both pumps are rated
for 350 gpm at 22 feet TDH and driven by electric motors rated for 15 Hp at 1,700 RPM. Both
pumps operate at constant speed. This lift station was constructed and adopted by the City of
Shreveport while the Lift Station Condition Assessment report was being completed, and
therefore a full condition assessment was not conducted. The plan sheets for this lift station
installation can be found in Appendix I11.

Bickham Bayou L.ift Station — Bickham Bayou Lift Station was constructed in 1970 and the
most recent repair was cabinet control upgrades in 2011. The lift station contains three (3)
vertical, centrifugal, 6-inch, Fairbanks-Morse pumps in a wet well/dry well (flooded suction)
arrangement. Each pump is rated for 3,650 gpm at 213 feet TDH. Each pump is driven by a
Marathon Electric motor rated for 300 Hp at 1,775 RPM and operates at constant speed.
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Automatic operation of the pumps is controlled by a Programmable Logical Controller (PLC)
system equipped with a submersible transducer wet well level sensor device. The required lift
station capacity based on modeling results is 1,486.1 gpm, therefore, the current lift station
capacity of 5,424.0 gpm is adequate. There is one (1) apparent record or recollection from City
personnel of SSOs as a result of problems at the lift station within the past five (5) years.

The Bickham Bayou Lift Station was inspected and although the wet well was found to be in
poor condition, the remaining lift station structures seem to be safe and functional. Therefore,
the structural condition of the lift station was estimated to be Fair. Although the electrical
system operates with deficiencies and aged equipment, it appears to be functioning as intended.
Therefore, the electrical equipment was determined to be in Fair condition. Because many of
the pumps, valves, and piping were heavily corroded and/or leaking, the mechanical
equipment was determined to be in Poor condition. Upon consideration, of the aforementioned
conditions, the Bickham Bayou Lift Station was given an Overall Rating of Poor.

It should be noted that the condition assessment on this lift station was conducted in 2014 and
as a result is not taking into account the recent installation of variable frequency drives (VFDs)
within the last two (2) years.

Capilano Lift Station — Capilano Lift Station was constructed in 1985 and the most recent
repair was the installation of a new motor and impeller for Pump 2 in 2007. The lift station
contains two (2) horizontal, centrifugal, 4-inch, Gorman-Rupp self-priming pumps in an
above-ground, packaged arrangement. Each pump is rated for 103 gpm at 37.5 feet TDH and
driven by a Dayton electric motor rated for 5 Hp at 1,730 and 1,740 RPM. Both pumps operate
at constant speed. Automatic operation of the pumps is controlled by an Automatic Lead/Lag
system equipped with a float system wet well level sensor device. The required lift station
capacity based on flow monitoring results is 34.1 gpm, therefore, the current lift station
capacity of 61.0 gpm is adequate.

The Capilano Lift Station was inspected and due to the poor condition of the fiberglass
enclosure and steel platform, the structural condition of the lift station was estimated to be
Poor. Although the electrical system operates with deficiencies and aged components, it
appears to be functioning as intended. Therefore, the electrical equipment was determined to
be in Poor condition. Due to the severity of the deficiencies noted, the mechanical equipment
was determined to be in Fair condition. Upon consideration of the aforementioned conditions,
the Capilano Lift Station was given an Overall Rating of Poor.

Chardonnay Circle Lift Station — Chardonnay Circle Lift Station was constructed in 2003.
The most recent repair was the installation of new pumps in May 2010. The lift station contains
two (2) vertical, centrifugal, 2-inch, Zoeller grinder pumps in a wet well (submersible)
arrangement. Each pump is rated for 25 gpm at 30 feet TDH and driven by Zoeller electric
motor rated for 2 Hp at 3,450 RPM. Both pumps operate at constant speed. Automatic
operation of the pumps is controlled by an Automatic Lead/Lag Selection system equipped
with a float system wet well level sensor device. The required lift station capacity based on
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flow monitoring results is 8.4 gpm, therefore, the current lift station capacity of 16.0 gpm is
adequate.

The Chardonnay Circle Lift Station was inspected and aside from general wear and tear, the
existing structures appear to be safe and functional. Therefore, the structural condition of the
lift station was estimated to be Fair. Since all electrical system appears to be operating as
intended with some deficiencies, the electrical equipment was determined to be in Fair
condition. Because of its poor arrangement and aged nature, the mechanical equipment was
determined to be in Poor condition. Upon consideration of the aforementioned conditions, the
Chardonnay Circle Lift Station was given an Overall Rating of Poor.

It should be noted that the condition assessment on this lift station was conducted in early 2014
and as result is not taking into account the recently completed rehabilitation (late 2014). The
plan sheets for this rehabilitation work can be found in Appendix IlI.

Country Club Lift Station — Country Club Lift Station was constructed in 1957 with the most
recent lift station repair being the installation of a new pressure transducer, Programmable
Logic Controller (PLC), controls and Variable Frequency Drives (VFDs) in 2011. The lift
station contains three (3) vertical, centrifugal, 4-inch, Fairbanks-Morse pumps in a wet
well/dry well (flooded suction) arrangement. Each pump is rated for 960 gpm at 66 feet TDH
and driven by a Marathon electric motor rated for 25 Hp at 1,760 RPM. All three pumps
operate at variable speed. Automatic operation of the pumps is controlled by a Programmable
Logic Controller (PLC) system equipped with a submersible transducer wet well level sensor
device (backed up by float level sensor system). The required lift station capacity based on
modeling results is 448.0 gpm, therefore, the current lift station capacity of 930 gpm is
adequate. There is one (1) apparent record or recollection from City personnel of an SSO
occurring within the past five (5) years as a result of a problem within this lift station.

The Country Club Lift Station was inspected and due to the poor condition of the inflow vault
and the wet well, the structural condition of the lift station was estimated to be Poor. Although
some of the electrical equipment is aged and outdated, the system still functions as intended
with no major problems. Therefore, the electrical equipment was determined to be in Fair
condition. Due to the large number of deficiencies observed, the mechanical equipment was
determined to be in Poor condition. Upon consideration of the aforementioned conditions, the
Country Club Lift Station was given an Overall Rating of Poor.

Country Club Hills Lift Station — Country Club Hills Lift Station was constructed in 1964
with the most recent repair being the air bubbler wet well level sensor system was converted
to a float system in 2013. The lift station contains two (2) vertical, centrifugal, 4-inch, Smith
& Loveless pumps in a wet well/dry well (flooded suction) arrangement. Each pump is rated
for 100 gpm at 52 feet TDH and driven by a Smith and Loveless electric motor rated for 7.5
Hp at 1,155 RPM. Both pumps operate at constant speed. Automatic operation of the pumps
is controlled by an Automatic Lead/Lag system equipped with a float system wet well level
sensor device. The required lift station capacity based on flow monitoring results is 16.0 gpm,
therefore, the current lift station capacity of 118.0 gpm is adequate.
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The Country Club Hills Lift Station was inspected and since the wet well cover was the only
major structural deficiency observed and the remaining structures were found to be safe and
functional, the structural condition of the lift station was estimated to be Fair. Although
noticeable concerns such as aged, unsafe and deficient equipment were noted, the lift station’s
electrical system appears to be functioning as intended. Therefore, the electrical equipment
was determined to be in Fair condition. Other than a few minor imperfections, the mechanical
equipment appears to be functioning as intended. Therefore, the mechanical equipment was
determined to be in Fair condition. Upon consideration of the aforementioned conditions, the
Country Club Hills Lift Station was given an Overall Rating of Fair.

It should be noted that the condition assessment on this lift station was conducted in 2014 and
as result is not taking into account the recently completed rehabilitation (2016). The plan sheets
for this rehabilitation work can be found in Appendix IlI.

Creswell Lift Station — Creswell Lift Station was constructed in 1994. The most recent repair
was a force main repair in 2012. The lift station contains one (1) vertical, centrifugal, 2-inch,
Homa primary grinder pump in a wet well (submersible) arrangement rated for 50 gpm at 40
feet TDH and driven by a Homa electric motor rated for 2.7 Hp at 3,450 RPM. The lift station
also contains one (1) vertical, centrifugal, 2-inch, Gould backup sump pump rated for 2 gpm
at 60 feet TDH and driven by a Gould electric motor rated for 0.5 Hp at 3,450 RPM. Both
pumps operate at constant speed. Automatic operation is being controlled by an Automatic
Lead/Lag Selection system equipped with a float system wet well level sensor device. Manual
Lead/Lag Selection is also available as an option to override Automatic Lead/Lag Selection in
the event that one pump is performing poorly and cannot be repaired immediately. The required
lift station capacity based on flow monitoring results is 0.7 gpm, therefore, the current lift
station capacity of 45.0 gpm is adequate.

The Creswell Lift Station was inspected and aside from general wear and tear, the lift station
structures appear to be safe and functional. Therefore, the structural condition of the lift
station was estimated to be Fair. Since all system components appear to be functioning as
intended without any major deficiencies, the electrical equipment was determined to be in
Good condition. Due to the large number of deficiencies noted, the mechanical equipment
was determined to be in Poor condition. Upon consideration of the aforementioned
conditions, the Creswell Lift Station was given an Overall Rating of Fair. It should be
noted, the elimination of this lift station has been designed and will be going out for bid in
2019

Cross Creek Lift Station — Cross Creek Lift Station was constructed in 1986 and the most
recent repair is not known. The lift station contains two (2) horizontal, centrifugal, 4-inch,
Gorman-Rupp suction pumps in an above-ground, packaged arrangement. Both pumps are
rated for 150 gpm at 40 feet TDH and driven by a Gorman-Rupp electric motor rated for 7.5
Hp at 1,750 RPM. Both pumps operate at a constant speed. Automatic operation of the pumps
is controlled by an Automatic Lead/Lag system equipped with a float system wet well level
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sensor device. The required lift station capacity based on flow monitoring results is 55.1 gpm,
therefore, the current lift station capacity of 80 gpm is adequate.

The Cross Creek Lift Station was inspected and due to erosion around the concrete slab and
the serious wall leakage and soil intrusion observed in the wet well, the structural condition
of the lift station was estimated to be Poor. Although deficiencies were noted to the lift
station’s electrical system, the overall operating condition of the electrical equipment was
determined to be in Fair condition. Although mechanical deficiencies were noted, the system
appears to be functioning as intended. Therefore, the mechanical equipment was determined
to be in Fair condition. Upon consideration of the aforementioned conditions, the Cross Creek
Lift Station was given an Overall Rating of Fair.

Cross Lake Patrol Lift Station — Cross Lake Patrol Lift Station has very little information
about its construction due to recently being adopted by the City Water & Sewer Department.
The most recent lift station repair was a new replacement pump in 2012. The lift station
contains one (1) vertical, centrifugal, 3-inch, Gould pump in a wet well (submersible)
arrangement. The pump is rated for 50 gpm (TDH unknown) and driven by a Gould electric
motor rated for 1 Hp (rated RPM unknown). The pump operates at constant speed. Automatic
operation of the pumps is controlled by a float system wet well level sensor device. The
required lift station capacity based on flow monitoring results is 0.7 gpm, therefore, the current
lift station capacity of 72.0 gpm is adequate.

The Cross Lake Patrol Lift Station was inspected and due to the poor condition and
arrangement of the wet well and lift station structures, the structural condition of the lift
station was estimated to be Poor. Since all system components were found to be aged, worn
and deficient, the electrical equipment was determined to be in Poor condition. Because of
the poor arrangement of the mechanical devices and the lack of a redundant pump, the
mechanical equipment was determined to be in Poor condition. Upon consideration of the
aforementioned conditions, the Cross Lake Patrol Lift Station was given an Overall Rating of
Poor.

East Ridge Country Club Lift Station [Private] — The East Ridge County Club Lift Station
is a private lift station within SSA-Phase 4 and because it is not maintained by nor accessible
to City personnel, the station was not inspected.

Esplanade Lift Station — Esplanade Lift Station was constructed in 2013. The lift station
contains two (2) vertical, centrifugal, 4-inch, Gorman-Rupp pumps in a wet well (submersible)
arrangement. Each pump is rated for 300 gpm at 37.1 feet TDH and driven by a Gorman-Rupp
electric motor rated for 6.2 Hp at 1,750 RPM. Both pumps operate at a constant speed.
Automatic operation of the pumps is controlled by an Automatic Lead/Lag Selection system
equipped with a float system wet well level sensor device. Manual Lead/Lag Selection is also
available as an option to override Automatic Lead/Lag Selection in the event that one pump is
performing poorly and cannot be repaired immediately. The required lift station capacity based
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on flow monitoring results is 57.8 gpm, therefore, the current lift station capacity of 225.0 gpm
is adequate.

The Esplanade Lift Station was inspected and since the lift station structures appear to be of
adequate, sound design, the structural condition of the lift station was estimated to be Good.
Since it appears to be functioning as intended with no major deficiencies, the electrical
equipment was determined to be in Good condition. Since all equipment appears to be
functioning at optimum performance levels, the mechanical equipment was determined to be
in Good condition. Upon consideration of the aforementioned conditions, the Esplanade Lift
Station was given an Overall Rating of Good.

Fern Lift Station — Fern Lift Station was constructed in 1993 with the most recent repair being
the wet well floats were raised to prevent prime-loss in the pumps due to a leak in one of the
suction lines in 2011. The lift station contains two (2) horizontal, centrifugal, 4-inch, Gorman-
Rupp self-priming pumps in an above-ground, packaged arrangement. Both pumps are rated
for 161 gpm at 37.5 feet TDH and driven by a Gorman-Rupp electric motor rated for 5 Hp at
1,740 RPM. Both pumps operate at constant speed. Automatic operation of the pumps is
controlled by an Automatic Lead/Lag system equipped with a float system wet well level
sensor device. The required lift station capacity based on flow monitoring results is 23.1 gpm,
therefore, the current lift station capacity of 68.0 gpm is adequate.

The Fern Lift Station was inspected and although some deficiencies were noted, the lift station
structures appear to be safe and functional. Therefore, the structural condition of the lift
station was estimated to be Fair. Since the electrical system is operating as intended with no
major deficiencies, the electrical equipment was determined to be in Good condition.
Although some deficiencies were noted, all mechanical devices appear to be operating as
intended. Therefore, the mechanical equipment was determined to be in Fair condition. Upon
consideration of the aforementioned conditions, the Fern Lift Station was given an Overall
Rating of Fair.

Fire Station No. 20 L ift Station — Fire Station No. 20 Lift Station does not have a known date
of construction. The station was taken over by the City of Shreveport Water & Sewer Division
in 2013; no lift station repairs have been made since the acquisition. The lift station contains
one (1) vertical, centrifugal, 1.25-inch, Barnes grinder pump in a wet well (submersible)
arrangement. The pump is rated for 20 gpm at 107 ft. TDH (based on actual pump performance
and design performance curves) and is driven by a Barnes electric motor rated for 2 Hp at
3,450 RPM. The pump operates at constant speed. Automatic operation of the pump is
controlled by a single ON/OFF float ball. The required lift station capacity based on flow
monitoring results is 0.7 gpm, therefore, the current lift station capacity of 20.0 gpm is
adequate.

The Fire Station No. 20 Lift Station was inspected and despite the wet well lid not being
fastened properly, the lift station structures were found to be safe and functional. Therefore,
the structural condition of the lift station was estimated to be Good. Although, the system
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appears to be working well, the absence of a control panel, telemetry system or any alarms are
undesirable. Therefore, the electrical equipment was determined to be in Fair condition.
Although the mechanical system appears to be functioning at optimum levels, the absence of
a block valve or redundant pump limits the operational capability of the lift station. Therefore,
the mechanical equipment was determined to be in Fair condition. Upon consideration of the
aforementioned conditions, the Fire Station No. 20 Lift Station was given an Overall Rating
of Fair.

Flournoy-L ucas Lift Station — Flournoy-Lucas Lift Station was constructed in 2004 and there
have been no repairs to the station since its construction. The lift station contains two (2)
vertical, centrifugal, 4-inch, Hydromatic pumps in a wet well (submersible) arrangement. Each
pump (rating unknown) is driven by a Hydromatic electric motor rated for 10 Hp at 1,800
RPM. Both pumps operate at constant speed. Automatic operation of the pumps is controlled
by an Automatic Lead/Lag Selection system equipped with a float system wet well level sensor
device. Manual Lead/Lag Selection is also available as an option to override Automatic
Lead/Lag Selection in the event that one pump is performing poorly and cannot be repaired
immediately. The required lift station capacity based on flow monitoring results is 19.4 gpm,
therefore, the current lift station capacity of 395.0 gpm is adequate. There is one (1) apparent
record or recollection from City personnel of an SSO occurring within the last two years as a
result of a problem within this lift station.

The Flournoy-Lucas Lift Station was inspected and since no major deficiencies were found in
the lift station structures, the structural condition of the lift station was estimated to be Good.
As all system components appear to be functioning as intended without any major deficiencies,
the electrical equipment was determined to be in Good condition. Since all mechanical devices
appear to be operating at optimum levels, the mechanical equipment was determined to be in
Good condition. Upon consideration of the aforementioned conditions, the Flournoy-Lucas
Lift Station was given an Overall Rating of Good. This lift station is currently under
investigation for potential elimination.

Forbing Glen Lift Station — Forbing Glen Lift Station was constructed in 1981. The most
recent lift station repair was the replacement of Pump 1’s rotation assembly in 2011. The lift
station contains two (2) horizontal, centrifugal, 4-inch, Hydromatic suction pumps in an above-
ground, packaged arrangement. Both pumps are rated for 175 gpm at 67 ft. TDH and driven
by a Siemens-Ellis electric motor rated for 15 Hp at 1,750 RPM. Both pumps operate at
constant speed. Automatic operation of the pumps is controlled by an Automatic Lead/Lag
system equipped with a float system wet well level sensor device. The required lift station
capacity based on flow monitoring results is 0.7 gpm, therefore, the current lift station capacity
of 229.0 gpm is adequate.

The Forbing Glen Lift Station was inspected and due to the major deficiencies observed in the
steel platform and the fiberglass equipment enclosure, the structural condition of the lift
station was estimated to be Poor. Although deficiencies were noted to the lift station’s
electrical system, the overall operating condition of the electrical equipment was determined
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to be Fair. Since the mechanical equipment appears to be functioning as intended with easily
repairable deficiencies noted, the mechanical equipment was determined to be in Fair
condition. Upon consideration of the aforementioned conditions, the Forbing Glen Lift Station
was given an Overall Rating of Poor.

Greenwood Villa Townhomes Lift Station [Private] — The Greenwood Villa Townhomes
Lift Station is a private lift station within SSA-Phase 4 and because it is not maintained by nor
accessible to City personnel, the station was not inspected.

Gorton Road Lift Station — Gorton Road Lift Station was constructed in 1966. The most
recent repair was a complete lift station rehab in 2013. The lift station contains two (2) vertical,
centrifugal, 6-inch, Gorman-Rupp pumps in a wet well (submersible) arrangement. Each pump
is rated for 1,200 gpm at 70 ft. TDH and driven by a Gorman-Rupp electric motor rated for 42
Hp at 1,750 RPM. Both pumps operate at constant speed. Automatic operation of the pumps
is controlled by an Automatic Lead/Lag Selection system equipped with a float system wet
well level sensor device. Manual Lead/Lag Selection is also available as an option to override
Automatic Lead/Lag Selection in the event that one pump is performing poorly and cannot be
repaired immediately. The required lift station capacity based on modeling results is 218.9
gpm, therefore, the current lift station capacity of 908.0 gpm is adequate.

The Gorton Road Lift Station was inspected and Since the lift station structures appear to be
of adequate, sound design, the structural condition of the lift station was estimated to be
Good. Since it appears to be functioning as intended with no major deficiencies, the electrical
equipment was determined to be in Good_condition. Since all equipment appears to be
functioning at optimum levels, the mechanical equipment was determined to be in Good
condition. Upon consideration of the aforementioned conditions, the Gorton Road Lift Station
was given an Overall Rating of Good.

Hidden Trace Lift Station — Hidden Trace Lift Station was constructed in 1993 and the most
recent repair was a new overload relay in 2013. The lift station contains two (2) vertical,
centrifugal, 4-inch, Hydromatic pumps in a wet well (submersible) arrangement. Each pump
is rated for 400 gpm at 65 ft. TDH and driven by a Hydromatic electric motor rated for 10 Hp
at 1,750 RPM. Both pumps operate at constant speed. Automatic operation of the pumps is
controlled by an Automatic Lead/Lag Selection system equipped with a float system wet well
level sensor device. Manual Lead/Lag Selection is also available as an option to override
Automatic Lead/Lag Selection in the event that one pump is performing poorly and cannot be
repaired immediately. The required lift station capacity based on flow monitoring results is
10.8 gpm, therefore, the current lift station capacity of 231.0 gpm is adequate.

The Hidden Trace Lift Station was inspected and although deficiencies and signs of wear were
noted, the lift station structures appear safe and functional. Therefore, the structural condition
of the lift station was estimated to be Fair. Since it appears to be functioning as intended with
no major deficiencies, the electrical equipment was determined to be in Good condition.
Although deficiencies were noted, all mechanical equipment appears to be functioning as
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intended. Therefore, the mechanical equipment was determined to be in Fair_condition. Upon
consideration of the aforementioned conditions, the Hidden Trace Lift Station was given an
Overall Rating of Fair. This lift station is currently under investigation for potential
elimination.

Hutchinson Lift Station — Hutchinson Lift Station was constructed in 1959; the most recent
repair was the air bubbler wet well level sensor system was converted to a float system in 2012.
The lift station contains two (2) vertical, centrifugal, 4-inch, Smith & Loveless pumps in a wet
well/dry well (flooded suction) arrangement. Each pump is rated for 150 gpm at 70 ft. TDH
and driven by a Smith & Loveless electric motor rated for 10 Hp at 1,750 RPM. Both pumps
operate at constant speed. Automatic operation of the pumps is controlled by an Automatic
Lead/Lag Selection system equipped with a float system wet well level sensor device. Manual
Lead/Lag Selection is also available as an option to override Automatic Lead/Lag Selection in
the event that one pump is performing poorly and cannot be repaired immediately. The required
lift station capacity based on flow monitoring results is 7.0 gpm, therefore, the current lift
station capacity of 109.0 gpm is adequate.

The Hutchinson Lift Station was inspected and due to the major structural deficiencies
observed in the wet well and dry well, the structural condition of the lift station was estimated
to be Poor. Because the entire electrical system was found to be aged, worn and unsafe, the
electrical equipment was determined to be in Poor condition. Aside from the check valves,
the mechanical equipment appears to be functioning as intended. Therefore, the mechanical
equipment was determined to be in Fair condition. Upon consideration of the aforementioned
conditions, the Hutchinson Lift Station was given an Overall Rating of Poor. This lift station
recently had to undergo rehabilitation. All repairs to Hutchinson Lift Station have been made.
The rehabilitation plans can be found in Appendix IlI.

Lakeside Lift Station — Lakeside Lift Station was constructed in 2006; the most recent lift
station repairs were control panel repairs (new capacitors, relays and motor starters) in 2010.
The lift station contains two (2) vertical, centrifugal, 4-inch, Zoeller pumps in a wet well
(submersible) arrangement. Each pump is rated for 135 gpm at 45 ft. TDH and driven by a
Zoeller electric motor rated for 2 Hp (RPM unknown). Both pumps operate at constant speed.
Automatic operation of the pumps is controlled by an Automatic Lead/Lag Selection system
equipped with a float system wet well level sensor device. Manual Lead/Lag Selection is also
available as an option to override Automatic Lead/Lag Selection in the event that one pump is
performing poorly and cannot be repaired immediately. The required lift station capacity based
on flow monitoring results is 5.4 gpm, therefore, the current lift station capacity of 145.0 gpm
is adequate. There are multiple records or recollections from City personnel of an SSO
occurring within the last five years as a result of a problem within this lift station when it shuts
down.

The Lakeside Lift Station was inspected and since no major deficiencies were found in the lift
station structures, the structural condition of the lift station was estimated to be Good. As all
system components appear to be functioning as intended without any major deficiencies, the
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electrical equipment was determined to be in Good condition. Due to the excessive corrosion
observed in the majority of mechanical devices, the mechanical equipment was determined to
be in Poor condition. Upon consideration of the aforementioned conditions, the Lakeside Lift
Station was given an Overall Rating of Fair.

Lakeside Boat Lift Station — Lakeside Boat Lift Station was constructed in 2000 with the
most recent repair being the installation of the existing pumps in 2007 (approximate). The lift
station contains two (2) horizontal, centrifugal, 4-inch, Gorman-Rupp self-priming pumps in
an above-ground, packaged arrangement. Both pumps are rated for 310 gpm at 50 ft. TDH and
driven by a US Electrical Motor electric motor rated for 15 Hp at 1,775 RPM. Both pumps
operate at constant speed. Automatic operation of the pumps is controlled by an alternator relay
equipped with a float system wet well level sensor device. The required lift station capacity
based on flow monitoring results is 36.2 gpm, therefore, the current lift station capacity of
104.0 gpm is adequate.

The Lakeside Boat Lift Station was inspected and although some deficiencies were noted, the
lift station structures appear to be safe and functional. Therefore, the structural condition of
the lift station was estimated to be Fair. Despite some minor deficiencies, the lift station’s
electrical system is operating as intended. Therefore, the electrical equipment was determined
to be in Good condition. Aside from general wear and tear, all mechanical devices appear to
be operating as intended. Therefore, the mechanical equipment was determined to be in Fair
condition. Upon consideration of the aforementioned conditions, the Lakeside Boat Lift Station
was given an Overall Rating of Fair.

Land O’ Trees Lift Station — Land O’ Trees Lift Station according to City records was
constructed in 1970; the most recent lift station repair was a new force main bypass connection
in 2013. The lift station contains two (2) vertical, centrifugal, 4-inch, Smith & Loveless pumps
in a wet well/dry well (flooded suction) arrangement. Each pump is rated for 100 gpm at 37 ft.
TDH and driven by a Smith & Loveless electric motor rated for 5 Hp at 1,150 RPM. Both
pumps operate at constant speed. Automatic operation of the pumps is controlled by an
Automatic Lead/Lag Selection system equipped with a float system wet well level sensor
device. The required lift station capacity based on flow monitoring results is 16.8 gpm,
therefore, the current lift station capacity of 47.0 gpm is adequate.

The Land O’ Trees Lift Station was inspected and due to the deficiencies observed in the wet
well and dry well, the structural condition of the lift station was estimated to be Poor.
Although the electrical system operates with deficiencies and aged equipment, it appears to be
functioning as intended. Therefore, the electrical equipment was determined to be in Fair
condition. Since all valves and piping were found to be in prompt need of repair or replacement,
the mechanical equipment was determined to be in Poor condition. Upon consideration of the
aforementioned conditions, the Land-O-Trees Lift Station was given an Overall Rating of
Poor. It should be noted that a rehabilitation project is being prepared for bid. The plan sheets
for this lift station rehabilitation can be found in Appendix IlI.
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Les Maisons Lift Station [Private] — The Les Maisons Lift Station is a private lift station
within SSA-Phase 4 and because it is not maintained by nor accessible to City personnel, the
station was not inspected.

Long Lake Lift Station — Long Lake Lift Station was constructed in 1985; its most recent
repairs were made to the control panel in 2013. The lift station contains two (2) horizontal,
centrifugal, 3-inch Gorman-Rupp self- priming pumps in an above-ground, packaged
arrangement. Both pumps are rated for 300 gpm at 110 ft. TDH and driven by a WEG electric
motor rated for 30 Hp at 1,770 RPM. Both pumps operate at constant speed. Automatic
operation of the pumps is controlled by a Programmable Logic Controller (PLC) system
equipped with a submersible transducer wet well level sensor device (backed up by float level
sensor system). The required lift station capacity based on modeling results is 135.6 gpm,
therefore, the current lift station capacity of 422.0 gpm is adequate. There is one (1) apparent
record or recollection from City personnel of an SSO occurring within the past two (2) years
as a result of a problem within this lift station.

The Long Lake Lift Station was inspected and while the wet well was found to be in poor
condition, the remainder of the lift station structures appear to be safe and functional.
Therefore, the structural condition of the lift station was estimated to be Fair. Since the
electrical system is operating as intended with only a few minor deficiencies, the electrical
equipment was determined to be in Good condition. Although some deficiencies and signs of
wear and tear were noted, all mechanical devices appear to be operating as intended. Therefore,
the mechanical equipment was determined to be in Fair condition. Upon consideration of the
aforementioned conditions, the Long Lake Lift Station was given an Overall Rating of Fair.

Long Lake Dr. (Swamp) Lift Station— Long Lake Dr. (Swamp) Lift Station was constructed
in 2001. The most recent lift station repair was the installation of the existing pumps in 2010.
The lift station contains two (2) vertical, centrifugal, 2-inch, Hydromatic pumps in a wet well
(submersible) arrangement. Each pump is rated for 60 gpm at 44 ft. TDH and driven by a
Hydromatic electric motor rated for 3 Hp at 3,450 RPM. Both pumps operate at constant speed.
Automatic operation of the pumps is controlled by an Automatic Lead/Lag Selection system
equipped with a float system wet well level sensor device. The required lift station capacity
based on flow monitoring results is 14.6 gpm, therefore, the current lift station capacity of 27.0
gpm is adequate. There is one (1) apparent record or recollection from City personnel of an
SSO occurring within the last five years as a result of a problem within this lift station.

The Long Lake Dr. Lift Station was inspected and due to the poor condition of the wet well,
the structural condition of the lift station was estimated to be Poor. Since all system
components appear to be functioning as intended without any major deficiencies, the electrical
equipment was determined to be in Good condition. Due to the large number of deficiencies
observed, the mechanical equipment was determined to be in Poor condition. Upon
consideration of the aforementioned conditions, the Long Lake Dr. Lift Station was given an
Overall Rating of Poor.

BURK-KLEINPETER, INC. / BLACK & VEATCH 37
BKI SH.10.005-0700 / B&V 173506 MARCH 2020



Task 700 — SSA-Phase 4 Remediation Measures Plan Report
Sanitary Sewer Evaluation Survey and Wastewater Master Plan
City of Shreveport, Louisiana

(RFS No. 10-704)

Lucas Outfall Lift Station — Lucas Outfall Lift Station has an unknown construction date; the
most recent repair was a complete lift station rehab in 2014. The lift station contains three (3)
horizontal, centrifugal, 20-inch, KSB pumps in a wet well/dry well (flooded suction)
arrangement. Each pump is rated for 16,000 gpm at 48 ft. TDH and driven by a Toshiba Electric
motor rated for 250 Hp at 885 RPM. All three pumps operate at variable speed. Automatic
operation of the pumps is controlled by a Programmable Logic Controller (PLC) system
equipped with a submersible transducer wet well level sensor device (backed up by float level
sensor system). The required lift station capacity based on modeling results is 13,122.1 gpm,
therefore, the current lift station capacity of 21,092.0 gpm is adequate. There have been two
(2) records or recollections from City personnel of SSOs as a result of problems within this lift
station since the rehabilitation in 2014. It should be noted that the cause of the SSO’s has been
fixed within the lift station recently and as a result there have not been any SSOs within the
last year.

The Lucas Outfall Lift Station was inspected and since the lift station structures appeared to
be of sound, functional design, the structural condition of the lift station was estimated to be
Good. As the electrical equipment appears to be functioning as intended with no major
deficiencies, the electrical equipment was determined to be in Good condition. Since all
mechanical devices appear to be operating at optimum levels, the mechanical equipment was
determined to be in Good condition. Upon consideration of the aforementioned conditions, the
Lucas Outfall Lift Station was given an Overall Rating of Good.

Maintenance Bldg Lift Station — Maintenance Bldg Lift Station was constructed in 2013. The
lift station contains two vertical, centrifugal Keen Pumps grinder pumps in a wet well (submersible)
arrangement. Each pump is rated for 41 gpm @ 22.5 ft. TDH and driven by a electric motor rated for
2 Hp @ 3,450 RPM. Both pumps operate at constant speed. This lift station was constructed and
adopted by the City of Shreveport while the Lift Station Condition Assessment report was being
completed, and therefore a full condition assessment was not conducted. The plan sheets for
this lift station installation can be found in Appendix I11.

Maywood Lift Station — Maywood Lift Station was constructed in 1971. The most recent
repair was the installation of a new control panel in 2009. The lift station contains two (2)
vertical, centrifugal, 4-inch, Fairbanks-Morse pumps in a wet well/dry well (flooded suction)
arrangement. Each pump is rated for 120 gpm at 96 ft. TDH and driven by a Reliance electric
motor rated for 15 Hp at 1,765 RPM. Both pumps operate at constant speed. Automatic
operation of the pumps is controlled by an Automatic Lead/Lag Selection system equipped
with a float system wet well level sensor device. Manual Lead/Lag Selection is also available
as an option to override Automatic Lead/Lag Selection in the event that one pump is
performing poorly and cannot be repaired immediately. The required lift station capacity based
on flow monitoring results is 7.5 gpm, therefore, the current lift station capacity of 404.0 gpm
is adequate.

The Maywood Lift Station was inspected and since all of the inspected structures have been
determined to be either unsafe or at the end of their useful life, the structural condition of the
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lift station was estimated to be Poor. Although a large amount of age and wear was observed,
the overall electrical system appears to be functioning as intended. Therefore, the electrical
equipment was determined to be in Fair condition. Since all pumps, valves and piping are
heavily corroded and in need of immediate replacement or repair, the mechanical equipment
was determined to be in Poor condition. Upon consideration of the aforementioned conditions,
the Maywood L.ift Station was given an Overall Rating of Poor.

It should be noted that a rehabilitation project is being prepared for bid. The plan sheets for
this lift station rehabilitation can be found in Appendix IlI.

Mirador No. 1 Lift Station — Mirador No. 1 Lift Station was constructed in 1976 with the
most recent lift station repair being the installation of a new packaged lift station in 2002. The
lift station contains two (2) horizontal, centrifugal, 3-inch, Gorman-Rupp self-priming pumps
in an above-ground, packaged arrangement. Both pumps are rated for 175 gpm at 70 ft. TDH
and driven by a DAVCO electric motor rated for 10 Hp at 1,735 RPM. Both pumps operate at
constant speed. Automatic operation of the pumps is controlled by an Automatic Lead/Lag
Selection system equipped with a float system wet well level sensor device. Manual Lead/Lag
Selection is also available as an option to override Automatic Lead/Lag Selection in the event
that one pump is performing poorly and cannot be repaired immediately. The required lift
station capacity based on modeling results is 61.2 gpm, therefore, the current lift station
capacity of 90.0 gpm is adequate.

The Mirador No. 1 Lift Station was inspected and due to the large number of deficiencies
observed in the fiberglass enclosure, the structural condition of the lift station was estimated
to be Poor. Because major portions of the electrical system were found to be aged, worn and
unsafe, the electrical equipment was determined to be in Poor condition. Due to the large
number of mechanical defects noted, the mechanical equipment was determined to be in Poor
condition. Upon consideration of the aforementioned conditions, the Mirador No. 1 Lift Station
was given an Overall Rating of Poor.

Mirador No. 2 Lift Station [Private] — The Mirador No. 2 Lift Station is a private lift station
within SSA-Phase 4 and because it is not maintained by nor accessible to City personnel, the
station was not inspected.

Morris and Dickson Lift Station — Morris and Dickson Lift Station was constructed in 2004
with the most recent lift station repair being the installation of a new flapper for Pump 1 in
2012. The lift station contains two (2) horizontal, centrifugal, 4-inch, Gorman-Rupp self-
priming pumps in an above-ground, packaged arrangement. Both pumps are rated for 240 gpm
at 24.5 ft. TDH and driven by a WEG electric motor rated for 5 Hp at 1,730 RPM. Both pumps
operate at constant speed. Automatic operation of the pumps is controlled by an Automatic
Lead/Lag system equipped with a float system wet well level sensor device. Manual Lead/Lag
Selection is also available as an option to override Automatic Lead/Lag Selection in the event
that one pump is performing poorly and cannot be repaired immediately. The required lift
station capacity based on flow monitoring results is 18.1 gpm, therefore, the current lift station
capacity of 76.0 gpm is adequate.
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The Morris and Dickson Lift Station was inspected and although the lift station structures
appear to be safe and functional, there are some signs of wear and deterioration that need to be
addressed. Therefore, the structural condition of the lift station was estimated to be Fair.
Since its components are functional with some deficiencies, the electrical equipment was
determined to be in Fair condition. Although a few deficiencies were observed, the mechanical
equipment appears to be functioning as intended. Therefore, the mechanical equipment was
determined to be in Fair condition. Upon consideration of the aforementioned conditions, the
Morris and Dickson Lift Station was given an Overall Rating of Fair.

Norris Ferry Lift Station — Norris Ferry Lift Station has neither the original construction date
nor the most recent repair date information. The lift station contains two (2) horizontal,
centrifugal, 6-inch, Gorman-Rupp self-priming pumps in an above-ground, packaged
arrangement. Both pumps are rated for 486 gpm at 44.5 ft. TDH and driven by a Gorman-Rupp
electric motor rated for 15 Hp at 1,755 RPM. Both pumps operate at constant speed. Automatic
operation of the pumps is controlled by an Automatic Lead/Lag system equipped with a float
system wet well level sensor device. Manual Lead/Lag Selection is also available as an option
to override Automatic Lead/Lag Selection in the event that one pump is performing poorly and
cannot be repaired immediately. The required lift station capacity based on modeling results is
148.2 gpm, therefore, the current lift station capacity of 100.0 gpm is not adequate and the lift
station does require new pumps for reasons of limited capacity. There is one (1) apparent record
or recollection from City personnel of an SSO occurring within the past five (5) years as a
result of a problem within this lift station.

The Norris Ferry Lift Station was inspected and although the fiberglass enclosure was found
to be defective, the remaining lift station structures appear to be safe and functional. Therefore,
the structural condition of the lift station was estimated to be Fair. Since its components are
functional with no major deficiencies, the electrical equipment was determined to be in Good
condition. In addition to other mechanical deficiencies, the above-ground pumps appear to be
substantially under- performing (see pump performance test data). Therefore, the mechanical
equipment was determined to be in Poor condition. Upon consideration of the aforementioned
conditions, the Norris Ferry Lift Station was given an Overall Rating of Poor.

North Pierre Lift Station — North Pierre Lift Station was constructed in 1994 and the most
recent repair was the rebuilding of Pump 4 in 2013. The lift station contains four (4) vertical,
centrifugal, 8-inch, Fairbanks-Morse pumps in a wet well/dry well (flooded suction)
arrangement. Each pump is rated for 2,100 gpm at 83 ft. TDH and driven by a US Electrical
Motors electric motor rated for 75 Hp at 1,165 RPM. All four pumps operate at constant speed.
Automatic operation of the pumps is controlled by a Motor Control Center equipped with an
ultrasonic wet well level sensor device (backed up by float level sensor system). Currently, the
lift station is equipped with a Programmable Logic Controller (PLC) that is not functional.
The required lift station capacity based on modeling results is 993.2 gpm, therefore, the current
lift station capacity of 2,800.0 gpm is adequate.
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The North Pierre Lift Station was inspected and due to the large number of deficiencies noted,
the structural condition of the lift station was estimated to be Poor. Although some of the
equipment is aged and outdated, the electrical system seems to function as intended. Therefore,
the electrical equipment was determined to be in Fair condition. Aside from the inoperable
bar screen and odor control system, the station’s mechanical devices appear to be operating as
intended. Therefore, the mechanical equipment was determined to be in Fair condition. Upon
consideration of the aforementioned conditions, the North Pierre Lift Station was given an
Overall Rating of Fair. It should be noted that a rehabilitation project is being prepared for
bid. The plan sheets for this lift station rehabilitation can be found in Appendix IlI.

North Pointe Lift Station — North Pointe Lift Station was constructed in 1996 and the most
recent repair was the installation of new check valves in 2011. The lift station contains two (2)
horizontal, centrifugal, 4-inch Hydromatic self-priming pumps in an above-ground, packaged
arrangement. Both pumps are rated for 150 gpm at 54 ft. TDH and driven by a Marathon
Electric motor rated for 7.5 Hp at 1,735 RPM. Both pumps operate at constant speed.
Automatic operation of the pumps is controlled by an Automatic Lead/Lag Selection system
equipped with a float system wet well level sensor device. Manual Lead/Lag Selection is also
available as an option to override Automatic Lead/Lag Selection in the event that one pump is
performing poorly and cannot be repaired immediately. The required lift station capacity based
on flow monitoring results is 44.5 gpm, therefore, since the existing capacity exceeds the
required capacity by only 0.5 gpm, it is recommended that new replacement pumps be installed
at the North Pointe Lift Station.

The North Pointe Lift Station was inspected and due to the large number of structural
deficiencies noted, the structural condition of the lift station was estimated to be Poor.
Although the lift station’s electrical system is operating as intended, some age, wear and
deficiencies were observed. Therefore, the electrical equipment was determined to be in Fair
condition. Due to the large number and severity of mechanical defects noted, the mechanical
equipment was determined to be in Poor condition. Upon consideration of the aforementioned
conditions, the North Pointe Lift Station was given an Overall Rating of Poor. It should be
noted that the condition assessment on this lift station was conducted in 2014 and as result is
not taking into account the recently completed rehabilitation (2018). The plan sheets for this
rehabilitation work can be found in Appendix I11.

Port Lift Station — Port Lift Station was constructed in 1996. The most recent repair was the
installation of new pumps, valves, and controls in 2012. The lift station contains two (2)
horizontal, centrifugal, 10-inch, Gorman-Rupp self-priming pumps in wet well/dry well
arrangement; the purpose of the dry well is to reduce pump suction head. Both pumps are rated
for 2,000 gpm at 94 ft. TDH and driven by a Telco Westinghouse electric motor rated for 100
Hp at 1,780 RPM. Both pumps operate at variable speed. Automatic operation of the pumps is
controlled by Programmable Logic Controller (PLC) equipped with a submersible transducer
wet well level sensor device. The required lift station capacity based on modeling results is
763.7 gpm, therefore, the current lift station capacity of 733.0 gpm is not adequate and will
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require new pumps. There is one (1) apparent record or recollection from City personnel of
SSOs as a result of problems with this lift station.

The Port Lift Station was inspected and although many of the structures seemed to be in
reasonable condition, heavy deterioration was observed in the wet well. Therefore, the
structural condition of the lift station was estimated to be Poor. Despite the presence of age,
wear and deficiencies, the electrical system appears to be functioning as intended. Therefore,
the electrical equipment was determined to be in Fair condition. Although most of the
mechanical equipment is fairly new, the self-priming pumps do not operate properly at this lift
station. Therefore, the mechanical equipment was determined to be in Poor condition. Upon
consideration of the aforementioned conditions, the Port Lift Station was given an Overall
Rating of Poor.

Professional Plaza Lift Station — Professional Plaza Lift Station was constructed in 1983 with
the most recent lift station repair being the installation of a new check valves in February of
2013. The lift station contains two (2) horizontal, centrifugal, 4-inch, Gorman-Rupp self-
priming pumps in an above-ground, packaged arrangement. Both pumps are rated for 300 gpm
at 33 ft. TDH and driven by a Lincoln electric motor rated for 7.5 Hp at 1,745 RPM. Both
pumps operate at constant speed. Automatic operation of the pumps is controlled by an
Automatic Lead/Lag Selection system equipped with a float system wet well level sensor
device. Manual Lead/Lag Selection is also available as an option to override Automatic
Lead/Lag Selection in the event that one pump is performing poorly and cannot be repaired
immediately. The required lift station capacity based on modeling results is 36.2 gpm,
therefore, the current lift station capacity of 246.0 gpm is adequate.

The Professional Plaza Lift Station was inspected and due to the large number of structural
deficiencies noted, the structural condition of the lift station was estimated to be Poor. Since
the lift station’s electrical system is operating as intended with only minor deficiencies, the
electrical equipment was determined to be in Good condition. With the exception of the check
valves, all mechanical devices appear to be functioning as intended. Therefore, the mechanical
equipment was determined to be in Fair condition. Upon consideration of the aforementioned
conditions, the Professional Plaza Lift Station was given an Overall Rating of Fair.

Public Landing Lift Station — Public Landing Lift Station was constructed in 1970 with the
most recent repair being an in-house rehab performed by City personnel; this included the new
valves, rebuilt pumps and motors, and new controls relocated above ground. The lift station
contains two (2) vertical, centrifugal, 6-inch, Fairbanks-Morse pumps in a wet well/dry well
(flooded suction) arrangement. Each pump is rated for 1,600 gpm at 43 ft. TDH and driven by
a Fairbanks-Morse electric motor rated for 40 Hp at 1,750 RPM. Both pumps operate at
constant speed. Automatic operation of the pumps is controlled by an Automatic Lead/Lag
Selection system equipped with a float system wet well level sensor device. Manual Lead/Lag
Selection is also available as an option to override Automatic Lead/Lag Selection in the event
that one pump is performing poorly and cannot be repaired immediately. The required lift
station capacity based on modeling results is 370.8 gpm, therefore, the current lift station
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capacity of 800.0 gpm is adequate. There have been multiple records or recollections from City
personnel of SSOs as a result of problems with this lift station.

The Public Landing Lift Station was inspected and although some minor deficiencies were
noted, all lift station structures were found to be relatively safe and functional. Therefore, the
structural condition of the lift station was estimated to be Fair. Although the electrical system
has a number of deficiencies and concerns that can be easily corrected, it does appear to be
functioning as intended. Therefore, the electrical equipment was determined to be in Fair
condition. Although some minor defects were observed, the mechanical equipment appears to
be operating as intended. Therefore, the mechanical equipment was determined to be in Fair
condition. Upon consideration of the aforementioned conditions, the Public Landing Lift
Station was given an Overall Rating of Fair.

Riverwalk | Lift Station — Riverwalk I Lift Station was constructed in 1984. The most recent
repair was the installation of new dry well submersible pumps in 2006. The lift station contains
two (2) vertical, centrifugal, 4-inch, Flygt pumps in a wet well/dry well (submersible)
arrangement. Each pump is rated for 140 gpm at 67 ft. TDH and driven by a Flygt electric
motor rated for 7.4 Hp at 1,755 RPM. Both pumps operate at constant speed. Automatic
operation of the pumps is controlled by an Automatic Lead/Lag Selection system equipped
with a float system wet well level sensor device. Manual Lead/Lag Selection is also available
as an option to override Automatic Lead/Lag Selection in the event that one pump is
performing poorly and cannot be repaired immediately. The required lift station capacity based
on flow monitoring results is 6.6 gpm, therefore, the current lift station capacity of 132.0 gpm
is adequate. There is one (1) apparent record or recollection from City personnel of SSOs as a
result of problems with this lift station.

The Riverwalk | Lift Station was inspected and due to the groundwater intrusion observed in
the dry well, the structural condition of the lift station was estimated to be Poor. Although
deficiencies were noted, the electrical system does appear to be functioning as intended.
Therefore, the electrical equipment was determined to be in Fair condition. Although
deficiencies were noted, all mechanical equipment appears to be functioning as intended.
Therefore, the mechanical equipment was determined to be in Fair condition. Upon
consideration of the aforementioned conditions, the Riverwalk | Lift Station was given an
Overall Rating of Fair.

Riverwalk Il Lift Station — Riverwalk Il Lift Station was constructed in 1984 and the most
recent repair was the installation of new dry well submersible pumps in 2006. The lift station
contains two (2) vertical, centrifugal, 6-inch, Flygt pumps in a wet well/dry well (submersible)
arrangement. Each pump is rated for 300 gpm at 67 ft. TDH and driven by a Flygt electric
motor rated for 20 Hp at 1,750 RPM. Both pumps operate at constant speed. Automatic
operation of the pumps is controlled by an Automatic Lead/Lag Selection system equipped
with a float system wet well level sensor device. While currently out of service, Manual
Lead/Lag Selection is also available as an option to override Automatic Lead/Lag Selection in
the event that one pump is performing poorly and cannot be repaired immediately. The required
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lift station capacity based on flow monitoring results is 5.7 gpm, therefore, the current lift
station capacity of 284.0 gpm is adequate.

The Riverwalk Il Lift Station was inspected and although a fair amount of groundwater
intrusion was observed in the dry well, all lift station structures appear to be safe and functional.
Therefore, the structural condition of the lift station was estimated to be Fair. Although
deficiencies were noted, the electrical system does appear to be functioning as intended.
Therefore, the electrical equipment was determined to be in FEair_condition. Although
deficiencies were noted, all mechanical equipment appears to be operating as intended.
Therefore, the mechanical equipment was determined to be in Fair_condition. Upon
consideration of the aforementioned conditions, the Riverwalk Il Lift Station was given an
Overall Rating of Fair.

Rountree Lift Station — Rountree Lift Station was constructed in 1995; its most recent repair
was the replacement of both pumps in 2010. The lift station contains two (2) vertical,
centrifugal, 1.25-inch, Gould grinder pumps in a wet well (submersible) arrangement. Each
pump is rated for 17 gpm at 88 ft. TDH and driven by a Gould electric motor rated for 2 Hp @
3,450 RPM. Both pumps operate at constant speed. Automatic operation of the pumps is
controlled by an Automatic Lead/Lag Selection system equipped with a float system wet well
level sensor device. The required lift station capacity based on flow monitoring results is 42.2
gpm, therefore, the current lift station capacity of 17.0 gpm is not adequate and will require
new pumps for reasons of limited capacity. There is one (1) apparent record or recollection
from City personnel of SSOs as a result of problems with this lift station.

The Rountree Lift Station was inspected and since the majority of the lift station structures are
beginning to deteriorate and the concrete valve box was full of water upon inspection, the
structural condition of the lift station was estimated to be Poor. Because of the age, wear and
deficiency observed in the electrical system, the electrical equipment was determined to be in
Poor condition. Since the lift station is currently on a single-pump operation that is not at
sufficient capacity, the mechanical equipment was determined to be in Poor condition. Upon
consideration of the aforementioned conditions, the Rountree Lift Station was given an
Overall Rating of Poor. It should be noted that the condition assessment on this lift station
was conducted in 2014 and as result is not taking into account the recently completed
rehabilitation (2014). The plan sheets for this rehabilitation work can be found in Appendix
1.

Sand Beach Lift Station — Sand Beach Lift Station was constructed in 1977; the most recent
repair was the installation of new pumps and valves in January 2008. The lift station contains
two (2) horizontal, centrifugal, 4-inch Gorman-Rupp self-priming pumps in an above-ground,
packaged arrangement. Both pumps are rated for 290 gpm at 64 ft. TDH and driven by an
Allis-Chalmers electric motor rated for 15 Hp at 1,750 RPM. Both pumps operate at constant
speed. Automatic operation of the pumps is controlled by an Automatic Lead/Lag Selection
system equipped with a float system wet well level sensor device. Manual Lead/Lag Selection
is also available as an option to override Automatic Lead/Lag Selection in the event that one
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pump is performing poorly and cannot be repaired immediately. The required lift station
capacity based on flow monitoring results is 33.2 gpm, therefore, the current lift station
capacity of 165.0 gpm is adequate. There is one (1) apparent record or recollection from City
personnel of SSOs as a result of problems with this lift station.

The Sand Beach Lift Station was inspected and due to the large number of structural
deficiencies noted, the structural condition of the lift station was estimated to be Poor.
Because major portions of the electrical system are aged, worn and unsafe, the electrical
equipment was determined to be in Poor condition. Although some minor deficiencies were
noted, the mechanical devices appear to be functioning as intended. Therefore, the mechanical
equipment was determined to be in Fair condition. Upon consideration of the aforementioned
conditions, the Sand Beach Lift Station was given an Overall Rating of Poor.

Sludge Farm L.ift Station — Sludge Farm Lift Station was constructed in 2014. The lift station
contains two horizontal, centrifugal, 4-inch, Gorman Rupp self-priming pumps in an above-ground,
packaged arrangement. The pumps are rated for 600 gpm @ 230 ft. TDH. They are driven by a electric
motor rated for 60 Hp @ 2,000 RPM. Both pumps operate at constant speed. This lift station was
being rehabilitated by the City of Shreveport while the Lift Station Condition Assessment report
was being completed, and therefore a full condition assessment was not conducted. The plan
sheets for this lift station rehabilitation can be found in Appendix IlI.

Stoner Lift Station — Stoner Lift Station was constructed in 1975 with the most recent repair
being a seal and impeller replacement on Pump 4 in 2014. The lift station contains four (4)
vertical, centrifugal, 14-inch, Flygt submersible pumps in a wet well/dry well arrangement.
Each pump is rated for 8,200 gpm at 76 ft. TDH and is driven by a Flygt electric motor rated
for 200 Hp at 1,190 RPM. All four pumps operate at variable speed. Automatic operation of
the pumps is controlled by a Programmable Logic Controller (PLC) system equipped with a
submersible transducer wet well level sensor device (backed up by float level sensor system).
The required lift station capacity based on modeling results is 3,535.6 gpm, therefore, the
current lift station capacity of 7,861.0 gpm is adequate.

The Stoner Lift Station was inspected and since the lift station structures appear to be of sound,
adequate design, the structural condition of the lift station was estimated to be Good. While
the electrical system functions as intended, there are a number of devices in need of electrical
repair. Therefore, the electrical equipment was determined to be in Fair condition. Although
the mechanical equipment appears to operate as intended, there are a number of items that need
attention. Therefore, the mechanical equipment was determined to be in Fair_condition. Upon
consideration of the aforementioned conditions, the Stoner Lift Station was given an Overall
Rating of Fair.

Stoner Boat Lift Station [Private] — The Stoner Boat Lift Station is a private lift station within
SSA-Phase 4 and because it is not maintained by nor accessible to City personnel, the station
was not inspected.
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Stoner Boat Launch Lift Station — Stoner Boat Launch Lift Station according to the City
records was constructed in the 1990’s; no recent repairs have been documented. The lift station
contains two (2) vertical, centrifugal, 1.25-inch, Myers grinder pumps in a wet well
(submersible) arrangement. Each pump is rated for 33 gpm at 76 ft. TDH and driven by a
Myers electric motor rated for 2 Hp at 3,450 RPM. Both pumps operate at constant speed.
Automatic operation of the pumps is controlled by an Automatic Lead/Lag Selection system
equipped with a float system wet well level sensor device. The required lift station capacity
based on flow monitoring results is 1.4 gpm, therefore, the current lift station capacity of 33.0
gpm is adequate.

The Stoner Boat Launch Lift Station was inspected and aside from general wear and tear, the
lift station structures appear to be safe and functional. Therefore, the structural condition of
the lift station was estimated to be Fair. Since all system components appear to be functioning
as intended with no major deficiencies, the electrical equipment was determined to be in Good
condition. Aside from the absence of check valves on the pump discharge lines, all mechanical
devices appear to be functioning as intended. Therefore, the mechanical equipment was
determined to be in Fair condition. Upon consideration of the aforementioned conditions, the
Stoner Boat Launch Lift Station was given an Overall Rating of Fair.

Stratmore Lift Station — Stratmore Lift Station was constructed in 1969; the most recent lift
station repairs were the installation of new starters and the rebuilding of the motors in February
2013. The lift station contains two (2) vertical, centrifugal, 4-inch, Smith & Loveless pumps
in a wet well/dry well (flooded suction) arrangement. Each pump is rated for 333 gpm at 26 ft.
TDH and driven by a Smith & Loveless electric motor rated for 5 Hp at 1,200 RPM. Both
pumps operate at constant speed. Automatic operation of the pumps is controlled by a Manual
Lead/Lag system equipped with a float system wet well level sensor device. The pumps,
therefore, will not alternate between cycles. Instead, the pump selected as the lead pump will
operate on every cycle; the pump selected as the lag pump will only start if the incoming flow
overcomes the flow the lead pump can produce. The required lift station capacity based on
modeling results is 373.4 gpm, therefore, the current lift station capacity of 145.0 gpm is not
adequate, so the lift station will require new pumps for reasons of limited capacity. There have
been multiple records or recollections from City personnel of SSOs as a result of problems
within this lift station.

The Stratmore Lift Station was inspected and since the wet well and dry well were both found
to be in poor condition, the structural condition of the lift station was estimated to be Poor.
Since the entire system was found to be aged, worn and unsafe, the electrical equipment was
determined to be in Poor condition. Due to the high level of deficiency noted, the mechanical
equipment was determined to be in Poor condition. Upon consideration of the aforementioned
conditions, the Stratmore Lift Station was given an Overall Rating of Poor. It should be noted
that a rehabilitation project is being prepared for bid. The plan sheets for this lift station
rehabilitation can be found in Appendix IlI.
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The Havens Lift Station [Private] — The Havens Lift Station is a private lift station within
SSA-Phase 4 and because it is not maintained by nor accessible to City personnel, the station
was not inspected.

West Pointe Lift Station — West Pointe Lift Station was constructed in 2018. The lift station
contains two vertical, centrifugal Gorman Rupp Pumps in a wet well (submersible) arrangement. Each
pump is rated for 138 gpm @ 51 ft. TDH and driven by a electric motor rated for 7 Hp @ 1,750 RPM.
Both pumps operate at constant speed. This lift station was constructed and adopted by the City
of Shreveport after the Lift Station Condition Assessment report was completed, and therefore
a full condition assessment was not conducted. The plan sheets for this lift station installation
can be found in Appendix I11.

Willow Point | Lift Station — Willow Point | Lift Station does not have a known date of
construction; the most recent lift station repair was a complete lift station rehab in 2011. The
lift station contains two (2) vertical, centrifugal, 4-inch, Gorman-Rupp pumps in a wet well
(submersible) arrangement. Each pump is rated for 380 gpm at 95 ft. TDH and driven by a
Gorman-Rupp electric motor rated for 27 Hp at 1,750 RPM. Both pumps operate at constant
speed. Automatic operation of the pumps is controlled by Programmable Logic Controller
(PLC) system equipped with a submersible transducer wet well level sensor device (backed up
by a float system device). The required lift station capacity based on flow monitoring results
is 110.5 gpm, therefore, the current lift station capacity of 403.0 gpm is adequate. There is one
(1) apparent record or recollection from City personnel of SSOs as a result of problems with
this lift station.

The Willow Point | Lift Station was inspected and since the lift station structures appear to be
of adequate, sound design, the structural condition of the lift station was estimated to be
Good. Since it appears to be functioning as intended with no major deficiencies, the electrical
equipment was determined to be in Good condition. Since all equipment appears to be
functioning at optimum levels, the mechanical equipment was determined to be in Good
condition. Upon consideration of the aforementioned conditions, the Willow Point | Lift
Station was given an Overall Rating of Good.

Willow Point Il Lift Station — Willow Point Il Lift Station was constructed sometime in the
1980’s. The most recent repairs were the installation of new pumps, controls and telemetry in
May 2011. The lift station contains two (2) vertical, centrifugal, 2-inch, Gould pumps in a wet
well (submersible) arrangement. Each pump is rated for 221 gpm at 81 ft. TDH and driven by
a Gould electric motor rated for 2 Hp (rated RPM unknown). Both pumps operate at constant
speed. Automatic operation of the pumps is controlled by an Automatic Lead/Lag Selection
system equipped with a float system wet well level sensor device. The required lift station
capacity based on flow monitoring results is 4.0 gpm, therefore, the current lift station capacity
of 69.0 gpm is adequate. There is one (1) apparent record or recollection from City personnel
of SSOs as a result of problems with this lift station.
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The Willow Point Il Lift Station was inspected and due to the poor structural condition of the
wet well and the steep, unsafe terrain adjacent to the wet well, the structural condition of the
lift station was estimated to be Poor. Since all system components appear to be functioning as
intended with some deficiencies, the electrical equipment was determined to be in Fair
condition. Since deficiencies were noted that require repetitive maintenance and repair, the
mechanical equipment was determined to be in Poor condition. Upon consideration of the
aforementioned conditions, the Willow Point Il Lift Station was given an Overall Rating of
Poor.

Yacht Club Lift Station — Yacht Club Lift Station was constructed in 1970 and the most
recent repair was an air bubbler wet well level sensor system was converted to a float system
in 2012. The lift station contains two (2) vertical, centrifugal, 4-inch, Fairbanks-Morse pumps
in a wet well/dry well (flooded suction) arrangement. Each pumep is rated for 100 gpm at 43 ft.
TDH and driven by a US Electrical Motors electric motor rated for 5 Hp at 1,200 RPM. Both
pumps operate at constant speed. Automatic operation of the pumps is controlled by an
Automatic Lead/Lag Selection system equipped with a float system wet well level sensor
device. The required lift station capacity based on flow monitoring results is 8.9 gpm,
therefore, the current lift station capacity of 60.0 gpm is adequate.

The Yacht Club Lift Station was inspected and although some deficiencies were observed, all
structures were found to be safe and functional. Therefore, the structural condition of the lift
station was estimated to be Fair. Although the electrical system functions as intended, some
of the equipment is worn and outdated. Therefore, the electrical equipment was determined to
be in Fair condition. The mechanical deficiencies noted during the inspection were mainly
cosmetic; the equipment appears to be functioning as intended. Therefore, the mechanical
equipment was determined to be in Fair condition. Upon consideration of the aforementioned
conditions, The Yacht Club Lift Station was given an Overall Rating of Fair.

Youree Dr. Lift Station —Youree Dr. Lift Station was constructed in 2001; no major repairs
have taken place since its original construction. The lift station contains two (2) vertical,
centrifugal, 1.25-inch, Myers grinder pumps in a wet well (submersible) arrangement. Each
pump is rated for 40 gpm at 58 ft. TDH and driven by a Myers electric motor rated for 2 Hp at
3,450 RPM. Both pumps operate at constant speed. Automatic operation of the pumps is
controlled by an Automatic Lead/Lag Selection system equipped with a float system wet well
level sensor device. The required lift station capacity based on flow monitoring results is 20.4
gpm, therefore, the current lift station capacity of 37.0 gpm is adequate.

The Youree Dr. Lift Station was inspected and although soil intrusion was observed in the wet
well wall, it appears to be localized to an area around the influent line and is considered non-
serious and fairly easy to repair. Since the lift station structures appear safe and functional, the
structural condition of the lift station was estimated to be Fair. Since the system functions as
intended with no major deficiencies, the electrical equipment was determined to be in Good
condition. Although deficiencies were noted, all mechanical equipment appears to be
functioning as intended. Therefore, the mechanical equipment was determined to be in Fair
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condition. Upon consideration of the aforementioned conditions, the Youree Drive Lift Station
was given an Overall Rating of Fair.

4.1.2. Force Main Condition

The City’s force main evaluation was completed through the following steps. First, the Lift
Station Condition Assessment was performed to determine the adequacy of the pumps and
corresponding force mains on each lift station. In addition, the capacity of the force main was
checked against the highest of the observed Spring 2012 flow monitoring storm required flows,
which happened to be an approximate 1-year storm. These flows were used to calculate the
velocity in the force main with this demand and therefore used to determine if the force main
velocities exceeded the industry maximum of 10 fps. In addition to the preliminary capacity
review of the force mains within the Lift Station Condition Assessment, a CD required
Capacity Analysis of the WCTS, using a 2-year historical design storm, will also be used to
determine the ultimate sizes needed for the modeled force mains within the City’s WCTS. The
results of this analysis will be addressed in the Capacity Assessment RMP. The FM condition
evaluation along with their associated characteristics are as follows:

Abbie-Glen Lift Station FM — Abbie-Glen’s FM is approximately 1,056 linear feet of four
(4) inch pipe of polyvinyl chloride (PVC) material. The lift station was constructed in 2006
and it is suspected that the FM is the same age. There was some rehabilitation work performed
on the lift station in 2011. The FM does not have an acceptable velocity for the current pumping
requirements because it is below the 2 feet per second (fps) requirement. There is no apparent
record or recollection from City personnel of SSOs from this FM. In addition, the City’s PVC
pipes have not been associated with many FM problems in the past.

Acadiana Lift Station FM — Acadiana’s FM is approximately 200 linear feet of 3-inch HDPE
pipe. The lift station was constructed in 1994 and is suspected that the FM is the same age.
There was some rehabilitation work performed on the lift station in 2011. The FM is shown to
have an acceptable velocity for the current pumping requirements. There is no apparent record
or recollection from City personnel of SSOs from this FM.

Ashley Ridge Lift Station FM — Ashley Ridge’s FM material, size, and length is unknown.
The lift station was constructed in 2007 and it is suspected that the FM is the same age. There
was some rehabilitation work performed on the lift station in 2011. The FM does not have an
acceptable velocity for the current pumping requirements because it is below the 2 fps
requirement. There is no apparent record or recollection from City personnel of SSOs from
this FM. This FM is currently under investigation for potential elimination.

Attaway L ift Station FM — Attaway’s FM is approximately 741 linear feet of 6-inch ductile
iron pipe (DIP) material. The lift station was constructed in 1999 and it is suspected that the
FM is the same age. There was some rehabilitation work performed on the lift station in 2013.
It also has an acceptable velocity for the current pumping requirements. There is no apparent
record or recollection from City personnel of SSOs from this FM.

Azalea Gardens Lift Station FM — Azalea Garden’s FM is approximately 928 linear feet of
4-inch PVC pipe. The lift station was constructed in 1998 and it is suspected that the FM is the
same age. There was some rehabilitation work performed on the lift station in 2014. It also
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has an acceptable velocity for the current pumping requirements. There is no apparent record
or recollection from City personnel of SSOs from this FM. In addition, the City’s PVC pipes
have not been associated with many FM problems in the past.

Benteler Lift Station FM — Benteler’s FM is approximately 9,500 linear feet of 8-inch pipe.
The material of the FM is unknown. The FM was constructed in 2014. The FM has an
acceptable velocity for the current pumping requirements. There is no apparent record or
recollection from City personnel of SSOs from this FM. The plan sheets for this FM installation
can be found in Appendix I11.

Bickham Bayou Lift Station FM — Bickham Bayou’s FM is approximately 13,996 linear feet
of 24-inch DIP The lift station was constructed in 1970 and it is suspected that the FM is the
same age. There was some rehabilitation work performed on the lift station in 2011. The FM
has an acceptable velocity for the current pumping requirements. There have been multiple
records or recollections from City personnel of SSOs as a result of problems with this FM. It
should be noted that the condition assessment on this FM was conducted in 2014 and as a result
is not taking into account the recent installation of VFDs to the lift station within the last two
(2) years. Based on records and recollection from City personnel, there have not been any SSOs
on the FM since the VFDs were installed.

Capilano Lift Station FM — Capilano’s FM is approximately 2,512 linear feet of 4-inch PVC.
The lift station was constructed in 1985 and it is suspected that the FM is the same age. There
was some rehabilitation work performed on the lift station in 2007. The FM does not have an
acceptable velocity for the current pumping requirements because it is below the 2 fps
requirement. There is no apparent record or recollection from City personnel of recent SSOs
from this FM. In addition, the City’s PVC pipes have not been associated with many FM
problems in the past.

Chardonnay Circle Lift Station FM — Chardonnay Circle’s FM is approximately 323 linear
feet of 2-inch PVC pipe. The lift station was constructed in 2003 and it is suspected that the
FM is the same age. There was some rehabilitation work performed on the lift station in 2010.
This FM does not have an acceptable velocity for the current pumping requirements because
it is below the 2 fps requirement. There is no apparent record or recollection from City
personnel of recent SSOs from this FM. In addition, the City’s PVC pipes have not been
associated with many FM problems in the past.

It should be noted that the condition assessment on this FM was conducted in early 2014 and
as result is not taking into account the recently completed lift station rehabilitation (late 2014)
which installed new pumps providing acceptable velocity over 2 fps. The plan sheets for this
rehabilitation work can be found in Appendix I11.

Country Club Lift Station FM — Country Club’s FM is approximately 513 linear feet of 12-
inch polyvinyl chloride (PVC) pipe. The lift station was constructed in 1957 and it is suspected
that the FM is the same age. There was some rehabilitation work performed on the lift station
in 2011. The FM does not have an acceptable velocity for the current pumping requirements
because it is below the 2 fps requirement. There are no apparent records or recollection from
City personnel of SSOs from this FM. In addition, the City’s PVC pipes have not been
associated with many FM problems in the past.

Country Club Hills Lift Station FM — Country Club Hill’s FM is approximately 952 linear
feet of 6-inch Cast Iron Pipe (CIP). The lift station was constructed in 1964 and it is suspected
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that the FM is the same age. There was some rehabilitation work performed on the lift station
in 2013. The FM does not have an acceptable velocity for the current pumping requirements
because it is below the 2 fps requirement. There is no apparent record or recollection from City
personnel of recent SSOs from this FM.

It should be noted that the condition assessment on this FM was conducted in early 2014 and
as result is not taking into account the recently completed lift station rehabilitation (late 2014)
which installed new pumps providing acceptable velocity over 2 fps. The plan sheets for this
rehabilitation work can be found in Appendix IlI.

Creswell Lift Station FM — Creswell’s FM is approximately 242 linear feet of 3-inch PVC.
The lift station was constructed in 1994 and it is suspected that the FM is the same age. There
was some rehabilitation work performed on the force main in 2012. The FM has an acceptable
velocity for the current pumping requirements. There is no apparent record or recollection from
City personnel of recent SSOs from this FM. In addition, the City’s PVC pipes have not been
associated with many FM problems in the past. The elimination of this FM has been designed
and will be going out for bid in 2019.

Cross Creek Lift Station FM — Cross Creek’s FM is approximately 1,290 linear feet of 4 inch
PVC. The lift station was constructed in the early 1986 and it is suspected that the FM is the
same age. The FM has an acceptable velocity for the current pumping requirements. There is
no apparent record or recollection from City personnel of recent SSOs from this FM. In
addition, the City’s PVC pipes have not been associated with many FM problems in the past.
Cross Lake Patrol Lift Station FM — Cross Lake Patrol’s FM is approximately 110 linear
feet of 4-inch unknown material. The lift station and FM’s construction date is unknown. There
was some rehabilitation work performed on the lift station in 2012. The FM does not have an
acceptable velocity for the current pumping requirements because it is below its 2 fps
requirement. There is no apparent record or recollection from City personnel of recent SSOs
from this FM.

East Ridge Country Club Lift Station FM [Private] — East Ridge Country Club’s FM was
not assessed nor does the City have any information on the material; however, the City is aware
that the size of the FM is 4-inch pipe with an approximate length of 3,120 feet.

Esplanade Lift Station FM — Esplanade’s FM is approximately 4,500 linear feet of 6-inch
PVC pipe. The lift station was constructed in 2013 and it is suspected that the FM is the same
age. The FM does have an acceptable velocity for the current pumping requirements. There is
no apparent record or recollection from City personnel of recent SSOs from this FM. In
addition, the City’s PVC pipes have not been associated with many FM problems in the past.
Fern Lift Station FM — Fern’s FM is approximately 1,467 linear feet of 4-inch PVVC pipe. The
lift station was constructed in 1993 and is suspected that the FM is the same age. There was
some rehabilitation work performed on the lift station in 2011. The FM is shown to not have
an acceptable velocity for the current pumping requirements because it is below its 2 fps
requirement. There is no apparent record or recollection from City personnel of recent SSOs
from this FM. In addition, the City’s PVC pipes have not been associated with many FM
problems in the past.

Fire Station No. 20 Lift Station FM — Fire Station No. 20’s FM has an unknown distance of
2-inch PVC pipe. The lift station was taken over by the City of Shreveport Water and Sewer
Division in 2013. The FM has an acceptable velocity for the current pumping requirements.
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There is no apparent record or recollection from City personnel of SSOs from this FM. In
addition, the City’s PVC pipes have not been associated with many FM problems in the past.
Flournoy Lucas Lift Station FM — Flournoy Lucas’s FM is approximately 838 linear feet of
6-inch DIP material. The lift station was constructed in 2004 and it is suspected that the FM is
the same age. There has been no recorded rehabilitation work performed on the lift station. The
FM is shown to not have an acceptable velocity for the current pumping requirements because
it is above its 10 fps requirement. There is one (1) apparent record or recollection from City
personnel of SSOs as a result of problems with this FM. This FM is currently under
investigation for potential elimination.

Forbing Glen Lift Station FM — Forbing Glen’s FM is approximately 1,013 linear feet of 4-
inch PVC pipe. The lift station was constructed in 1981 and it is suspected that the FM is the
same age. There was some rehabilitation work performed on the lift station in 2011. It also has
an acceptable velocity for the current pumping requirements. There is no apparent record or
recollection from City personnel of recent SSOs from this FM. In addition, the City’s PVC
pipes have not been associated with many FM problems in the past.

Greenwood Villa Townhomes Lift Station FM [Private] — Greenwood Villa Townhomes’
FM was not assessed nor does the City have any information on the size or material; however,
the City is aware that the approximate length is 450 feet.

Gorton Road Lift Station FM — Gorton Road’s FM is approximately 1,630 linear feet of 10-
inch CIP. The lift station was constructed in 1966 and it is suspected that the FM is the same
age. There was some rehabilitation work performed on the lift station in 2013. The FM has an
acceptable velocity for the current pumping requirements. There is no apparent record or
recollection from City personnel of recent SSOs from this FM.

Hidden Trace Lift Station FM — Hidden Trace’s FM is approximately 1,682 linear feet of 4-
inch DIP. The lift station was constructed in 1993 and it is suspected that the FM is the same
age. There was some rehabilitation work performed on the lift station in 2013. The FM has an
acceptable velocity for the current pumping requirements. There is no apparent record or
recollection from City personnel of recent SSOs from this FM. This FM is currently under
investigation for potential elimination.

Hutchinson Lift Station FM — Hutchinson’s FM is approximately 1,283 linear feet of 6-inch
CIP. The lift station was constructed in 1959 and it is suspected that the FM is the same age.
There was some rehabilitation work performed on the lift station in 2012. This FM does not
have an acceptable velocity for the current pumping requirements because it is below the 2 fps
requirement. There is no apparent record or recollection from City personnel of recent SSOs
from this FM.

Lakeside Lift Station FM — Lakeside’s FM is approximately 1,891 linear feet of 4-inch PVC.
The lift station was constructed in 2006 and it is suspected that the FM is the same age. There
was some rehabilitation work performed on the lift station in 2010. The FM has an acceptable
velocity for the current pumping. There are no apparent records or recollection from City
personnel of SSOs from this FM. In addition, the City’s PVC pipes have not been associated
with many FM problems in the past.

Lakeside Boat Lift Station FM — Lakeside Boat’s FM is approximately 11,213 linear feet of
8-inch PVC. The lift station was constructed in 2000 and it is suspected that the FM is the same
age. There was some rehabilitation work performed on the lift station in 2007. The FM does
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not have an acceptable velocity for the current pumping requirements because it is below the
2 fps requirement. There are no apparent records or recollection from City personnel of SSOs
from this FM. In addition, the City’s PVC pipes have not been associated with many FM
problems in the past.

Land O’ Trees Lift Station FM — Land O’ Tree’s FM is approximately 653 linear feet of 4-
inch CIP. The lift station was constructed in 1970 and it is suspected that the FM is the same
age. There was some rehabilitation work performed on the lift station in 2013. The FM does
not have an acceptable velocity for the current pumping requirements because it is below its 2
fps requirement. There is no apparent record or recollection from City personnel of recent
SSOs from this FM. This FM is currently under investigation for potential elimination.

Les Maisons Lift Station FM [Private] — Les Maison’s FM was not assessed nor does the
City have any information on the material; however, the City is aware that the size of the FM
is 3-inch pipe with an approximate length of 374 feet.

Long Lake Lift Station FM — Long Lake’s FM is approximately 2,642 linear feet of 8-inch
PVC. The lift station was constructed in 1985 and it is suspected that the FM is the same age.
There was some rehabilitation work performed on the lift station in 2013. The FM has an
acceptable velocity for the current pumping requirements. There are no apparent records or
recollection from City personnel of SSOs from this FM. In addition, the City’s PVC pipes have
not been associated with many FM problems in the past.

Long Lake Dr. (Swamp) Lift Station FM — Long Lake Dr.’s FM is approximately 3,042
linear feet of 3-inch PVC. The lift station’s construction date is 2001 and it is suspected that
the FM is the same age. There was some rehabilitation work performed on the lift station in
2010. The FM does not have an acceptable velocity for the current pumping requirements
because it is below its 2 fps requirement. There are no apparent records or recollection from
City personnel of SSOs from this FM. In addition, the City’s PVC pipes have not been
associated with many FM problems in the past.

Lucas Outfall Lift Station FM — Lucas Outfall’s FM is approximately 7,816 linear feet of
48-inch DIP. The original construction of the lift station is unknown, but it is suspected that
the FM is the same age. There was some rehabilitation work performed on the lift station in
2014. 1t also has an acceptable velocity for the current pumping requirements. There is one (1)
apparent record or recollection from City personnel of SSOs as a result of problems with this
FM.

Maintenance Bldg Lift Station FM — Maintenance Bldg’s FM is is approximately 775 linear
feet of 4-inch pipe. The material of the FM is unknown. The FM was constructed in 2013. The
FM does not have an acceptable velocity for the current pumping requirements because it is
below the 2 fps requirement. There is no apparent record or recollection from City personnel
of SSOs from this FM. The plan sheets for this FM installation can be found in Appendix III.

Maywood L.ift Station FM — Maywood’s FM is approximately 1,710 linear feet of 6-inch
PVC. The lift station was constructed in 1971 and it is suspected that the FM is the same age.
There was some rehabilitation work performed on the lift station in 2009. The FM has an
acceptable velocity for the current pumping requirements. There is no apparent record or
recollection from City personnel of SSOs from this FM.

Mirador No. 1 Lift Station FM — Mirador No. 1’s FM is approximately 4,878 linear feet of
8-inch PVC. The lift station was constructed in 1976 and it is suspected that the FM is the same
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age. There was some rehabilitation work performed on the lift station in 2002. The FM does
not have an acceptable velocity for the current pumping requirements because it is below the
2 fps requirement. There is one (1) apparent record or recollection from City personnel of SSOs
as a result of problems with this FM.

Mirador No. 2 Lift Station FM [Private] — Mirador No.2’s FM was not assessed nor does
the City have any information on the material; however, the City is aware that the size of the
FM is 6-inch pipe with an approximate length of 1,285 feet.

Morris and Dickson Lift Station FM — Morris and Dickson’s FM is approximately 1,141
linear feet of 4-inch PVC. The lift station was constructed in 2004 and it is suspected that the
FM is the same age. There was some rehabilitation work performed on the lift station in 2012.
This FM does not have an acceptable velocity for the current pumping requirements because
it is below the 2 fps requirement. There are no apparent records or recollection from City
personnel of SSOs from this FM. In addition, the City’s PVC pipes have not been associated
with many FM problems in the past.

Norris Ferry Lift Station FM — Norris Ferry’s FM is approximately 6,280 linear feet of 10-
inch PVC pipe. The lift station and FM have an unknown construction date. The FM does not
have an acceptable velocity for the current pumping requirements because it is below the 2 fps
requirement. There are no apparent records or recollection from City personnel of SSOs from
this FM. In addition, the City’s PVC pipes have not been associated with many FM problems
in the past.

North Pierre Lift Station FM — North Pierre’s FM is approximately 4,851 linear feet of 20-
inch DIP. The lift station was constructed in 1994 and it is suspected that the FM is the same
age. There was some rehabilitation work performed on the lift station in 2013. The FM has an
acceptable velocity for the current pumping requirements. There are two (2) apparent records
or recollections from City personnel of SSOs as a result of problems within this FM.

North Pointe Lift Station FM — North Pointe’s FM is approximately 2,968 linear feet of 4-
inch PVC. The lift station was constructed in 1996 and it is suspected that the FM is the same
age. There was some rehabilitation work performed on the lift station in 2011. The FM does
not have an acceptable velocity for the current pumping requirements because it is below its 2
fps requirement. There are no apparent records or recollection from City personnel of SSOs
from this FM. In addition, the City’s PVC pipes have not been associated with many FM
problems in the past.

Port Lift Station FM — Port’s FM is approximately 17,059 linear feet of 18-inch PVC. The
lift station was constructed in the early 1996 and it is suspected that the FM is the same age.
There was rehabilitation work performed on the lift station in 2012. The FM does not have an
acceptable velocity for the current pumping requirements because it is below its 2 fps
requirement. There are two (2) apparent records or recollections from City personnel of SSOs
as a result of problems with this FM.

Professional Plaza Lift Station FM — Professional Plaza’s FM is approximately 3,626 linear
feet of 6-inch PVC. The lift station’s construction date is 1983 and it is suspected that the FM
is the same age. There was some rehabilitation work performed on the lift station in 2013. The
FM has an acceptable velocity for the current pumping requirements. There is no apparent
record or recollection from City personnel of SSOs from this FM. In addition, the City’s PVC
pipes have not been associated with many FM problems in the past.
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Public Landing Lift Station FM — Public Landing’s FM is approximately 1,260 linear feet
of 12-inch IP material. The lift station was constructed in 1970 and it is suspected that the FM
is the same age. There are no records of rehabilitation being done. The FM has an acceptable
velocity for the current pumping requirements. There is no apparent record or recollection from
City personnel of SSOs from this FM.

Riverwalk I Lift Station FM — Riverwalk I’s FM is approximately 442 linear feet of 4-inch
PVC. The lift station was constructed in 1984 and is suspected that the FM is the same age.
There was some rehabilitation work performed on the lift station in 2006. The FM is shown
have an acceptable velocity for the current pumping requirements. There is no apparent record
or recollection from City personnel of SSOs from this FM. In addition, the City’s PVC pipes
have not been associated with many FM problems in the past.

Riverwalk Il Lift Station FM — Riverwalk II’s FM is approximately 687 linear feet of 6-inch
PVC pipe. The lift station was constructed in 1984 and it is suspected that the FM is the same
age. There was some rehabilitation work performed on the lift station in 2006. The FM has an
acceptable velocity for the current pumping requirements. There is no apparent record or
recollection from City personnel of SSOs from this FM. In addition, the City’s PVC pipes have
not been associated with many FM problems in the past.

Rountree Lift Station FM — Rountree’s FM is approximately 3,068 linear feet of 4-inch PVC
material. The lift station was constructed in 1995 and it is suspected that the FM is the same
age. There was some rehabilitation work performed on the lift station in 2010. It does not have
an acceptable velocity for the current pumping requirements because it is below its 2 fps
requirement. There is no apparent record or recollection from City personnel of SSOs from
this FM. In addition, the City’s PVC pipes have not been associated with many FM problems
in the past.

Sand Beach L.ift Station FM — Sand Beach’s FM is approximately 3,369 linear feet of 6-inch
PVC pipe. The lift station was constructed in 1977 and it is suspected that the FM is the same
age. There was some rehabilitation work performed on the lift station in 2008. It does not have
an acceptable velocity for the current pumping requirements because it is below its 2 fps
requirement. There is no apparent record or recollection from City personnel of SSOs from
this FM. In addition, the City’s PVC pipes have not been associated with many FM problems
in the past.

Sludge Farm L.ift Station FM — Sludge Farm’s FM is approximately 15,524 linear feet of
varying size pipe from 6-inch, 8-inch, to 10-inch. The material of the FM is unknown. The lift
station has an unknown original construction date. The FM has an acceptable velocity for the
current pumping requirements. There is no apparent record or recollection from City personnel
of SSOs from this FM. The plan sheets for this FM installation can be found in Appendix I11.
Stoner Lift Station FM — Stoner’s FM is approximately 45,644 linear feet of 36-inch pre-
stressed concrete. The lift station was constructed in 1975 and it is suspected that the FM is the
same age. There was some rehabilitation work performed on the lift station in 2006. The FM
does not have an acceptable velocity for the current pumping requirements because it is below
its 2 fps requirement. There have been multiple records or recollections from City personnel
of SSOs as a result of problems within this FM.
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It should be noted that the condition assessment on this FM was conducted in 2014 and as
result is not taking into account the recently completed FM partial replacement (2018). The
plan sheets for this rehabilitation work can be found in Appendix IlI.

Stoner Boat Lift Station FM [Private] — Stoner Boat’s FM was not assessed nor does the
City have any information on the material or length; however, the City is aware that the size
of the FM is 2-inch pipe.

Stoner Boat Launch Lift Station FM — Stoner Boat Launch’s FM has an unknown distance
of 1.5-inch PVC. The lift station was constructed in the 1990’s and it is suspected that the FM
is the same age. There have been no recent repairs that were documented. The FM has an
acceptable velocity for the current pumping requirements. There is one (1) apparent record or
recollection from City personnel of SSOs as a result of problems with this FM.

Stratmore Lift Station FM — Stratmore’s FM is approximately 3,859 linear feet of 8-inch
PVC. The lift station was constructed in 1969 and it is suspected that the FM is the same age.
There was some rehabilitation work performed on the lift station in 2013. This FM has an
acceptable velocity for the current pumping requirements. There are no apparent records or
recollection from City personnel of SSOs from this FM. In addition, the City’s PVC pipes have
not been associated with many FM problems in the past.

The Havens Lift Station FM [Private] — The Haven’s FM was not assessed nor does the City
have any information on the material, size, or length of pipe.

West Pointe Lift Station FM — West Pointe’s FM is approximately 2,593 linear feet of 4-inch
unknown material. The lift station and FM were constructed in 2018. The FM has an acceptable
velocity for the current pumping requirements. There is no apparent record or recollection from
City personnel of SSOs from this FM.

Willow Point I Lift Station FM — Willow Pointe I’s FM is approximately 2,076 linear feet of
6-inch CIP. The lift station has an unknown original construction date, but it is suspected that
the FM is the same age. There was some rehabilitation work performed on the lift station in
2011. The FM has an acceptable velocity for the current pumping. There have been multiple
records or recollections from City personnel of SSOs as a result of problems within this FM.
Willow Point Il Lift Station FM — Willow Point II’s FM has an unknown distance of 3-inch
CIP. The lift station was constructed in the 1980’s and it is suspected that the FM is the same
age. There was some rehabilitation work performed on the lift station in 2011. The FM has an
acceptable velocity for the current pumping requirements. There is no apparent record or
recollection from City personnel of recent SSOs from this FM.

Yacht Club Lift Station FM — Yacht Club’s FM is approximately 2,012 linear feet of 4-inch
DIP. The lift station was constructed in 1970 and it is suspected that the FM is the same age.
There was some rehabilitation work performed on the lift station in 2012. The FM does not
have an acceptable velocity for the current pumping requirements because it is below its 2 fps
requirement. There is no apparent record or recollection from City personnel of recent SSOs
from this FM.

Youree Drive Lift Station FM — Youree Drive’s FM is approximately 400 linear feet of 3-
inch unknown material. The lift station was constructed in 2001 and it is suspected that the FM
is the same age. There have been no major repairs recorded since its original construction. The
FM does not have an acceptable velocity for the current pumping requirements because it is
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below its 2 fps requirement. There is no apparent record or recollection from City personnel of
recent SSOs from this FM.

4.2. RMP Recommendations for Pump Stations and Force Mains

The recommended rehabilitation for the fifty-one (51) City owned and maintained lift stations
and force mains within the SSA-Phase 4 and their recommended remedial measures for the
condition assessment are outlined below. Table 16, in Section 6, shows the summary of costs
for each lift station improvement project. Please note the lift station condition assessment was
completed in 2015 and therefore was the base year for the present value calculation.

Note — These recommendations are strictly for the fifty-one (51) lift stations and force mains
based on the condition assessment results, research of City records, and interviews with City
staff. The capacity assessment report will consider the needed capacity and sizing for the two
(2)-year historical storm flows.

Abbie-Glen Lift Station and Force Main — The Abbie-Glen Lift Station was assessed with
an overall rating of Good and the remedial recommendations are as follows. Rehab of the
station including site improvements to the existing gate and discharge piping replacement. The
work included in the remediation of the Abbie-Glen Lift Station is estimated to cost $13,000.

Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main required no remedial measures at this time.

Acadiana Lift Station and Force Main — The Acadiana Lift Station was assessed with an
overall rating of Fair and the remedial recommendations are as follows. Rehab of the station
including site improvements, wet well improvements, electrical upgrades, new pumps and
appurtenances, installing new bypass connection to force main , and establishing a potable
water service. The work included in the remediation of the Acadiana Lift Station is estimated
to cost $295,000.

Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main required no remedial measures at this time.

Ashley Ridge Lift Station and Force Main — The Ashley Ridge Lift Station was assessed
with an overall rating of Fair and the remedial recommendations are as follows. Rehab of the
station including wet well improvements, electrical upgrades, new pumps and appurtenances,
and piping work. The work included in the remediation of the Ashley Ridge Lift Station is
estimated to cost $95,000.

Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main required no remedial measures at this time.

Note — This lift station is currently under investigation for potential elimination as a part of the
City’s ongoing Wastewater Master Plan Project.
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Attaway Lift Station and Force Main — The Attaway Lift Station was assessed with an
overall rating of Good and the remedial recommendations are as follows. Rehab of the station
including site improvements and establishing a potable water service. The work included in
the remediation of the Attaway L.ift Station is estimated to cost $20,000.

Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main required no remedial measures at this time.

Azalea Gardens Lift Station and Force Main — The Azalea Gardens Lift Station was
assessed with an overall rating of Fair and the remedial recommendations are as follows.
Rehab of the station including site improvements, wet well improvements, installing new
bypass connection to force main, piping work, and establishing a potable water service. The
work included in the remediation of the Azalea Gardens Lift Station is estimated to cost
$37,000.

Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main required no remedial measures at this time.

Benteler Lift Station and Force Main —Due to the recent installation of Benteler Lift Station
and it’s force main, no remedial measures are required at this time. The plan sheets for this
new lift station and force main installation can be found in Appendix I11.

Bickham Bayou Lift Station and Force Main — The Bickham Bayou Lift Station was
assessed with an overall rating of Poor the remedial recommendations are as follows. Rehab
of the station including building improvements, wet well improvements, electrical upgrades,
mechanical and piping work, and installing new pumps. The work included in the remediation
of the Bickham Bayou Lift Station is estimated to cost $2,275,000.

Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main was required to be abandoned and replaced, even with the new
VFD’s that were installed within the last two (2) years. However, the cost for the capacity
upgrades needed for this force main will be addressed as noted in the Capacity Assessment
RMP.

Capilano Lift Station and Force Main — The Capilano Lift Station was assessed with an
overall rating of Poor and the remedial recommendations are as follows. Rehab of the station
including site improvements, wet well improvements, new pumps and appurtenances,
mechanical and piping work, installing new bypass connection to force main, and establishing
a potable water service. The work included in the remediation of the Mackey Lane Lift Station
is estimated to cost $250,000.
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Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main required no remedial measures at this time.

Chardonnay Circle Lift Station and Force Main — The Chardonnay Circle Lift Station was
assessed with an overall rating of Poor; however, the remedial recommendations were
developed prior to the recent rehabilitation of the station. The major items listed in the rehab
recommendations from the Lift Station Condition Assessment were addressed in the recent
improvement project completed by the City. The plan sheets for this lift station rehabilitation
work can be found in Appendix I11.

Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main required no remedial measures at this time.

Country Club Lift Station and Force Main — The Country Club Lift Station was assessed
with an overall rating of Poor. The noted remedial measures in the Lift Station Condition
Assessment are considered to a part of the required remedial measures listed in the Capacity
Assessment RMP. The Capacity Assessment RMP notes that the piping and pumping should
be at a minimum of 2,083 gpm, therefore during the RMP activities for this lift station the
designer should consider the required Lift Station Condition Assessment, Appendix IlI,
remedial measures in addition to the Capacity Assessment required flows. The work included
in the remediation of the Country Club Lift Station is estimated to cost roughly $660,000 (Lift
Station Condition cost estimate).

Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main required partial replacement; however, the capacity of this force
main will be addressed as noted in the Capacity Assessment RMP.

Country Club Hills Lift Station and Force Main — The Country Club Hills Lift Station was
assessed with an overall rating of Fair however, the remedial recommendations were
developed prior to the recent rehabilitation of the station. The major items listed in the rehab
recommendations from the Lift Station Condition Assessment were addressed in the recent
improvement project completed by the City. The plan sheets for this lift station rehabilitation
work can be found in Appendix I11.

The FM for Country Club Hills LS was evaluated in two different steps. Initially through the
Lift Station Condition Assessment by analyzing the FM velocity with respect to the existing
pumps. As a follow up and final assessment, BKI and the City discussed the updated pump
and force main velocities which are now acceptable (>2 fps) due to the recent rehabilitation of
Country Club Hills Lift Station pumps.

Creswell Lift Station and Force Main — The Creswell Lift Station was assessed with an
overall rating of Fair. However, the remedial recommendations were developed prior to the
recent rehabilitation of the station. The major items listed in the rehab recommendations from
the Lift Station Condition Assessment were addressed in the recent improvement project
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completed by the City. The plan sheets for this lift station rehabilitation work can be found in
Appendix I11.

Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main required no remedial measures at this time.

Note — The elimination of this lift station has been designed and will be going out for bid in
2019 as a part of the City’s ongoing Wastewater Master Plan Project.

Cross Creek Lift Station and Force Main — The Cross Creek Lift Station was assessed with
an overall rating of Fair and the remedial recommendations are as follows. Rehab of the station
including site improvements, wet well improvements, electrical upgrades, installing new
bypass connection to force main, and establishing a potable water service. The work included
in the remediation of the Cross Creek Lift Station is estimated to cost $105,000.

Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main required no remedial measures at this time.

Cross Lake Patrol Lift Station and Force Main — The Cross Lake Patrol Lift Station was
assessed with an overall rating of Poor and the remedial recommendations are as follows.
Rehab of the station including installing a hand crank hoist for safety, new wet well, electrical
upgrades, new pumps, mechanical and piping work, and installing new bypass connection to
force main. The work included in the remediation of the Cross Lake Patrol Lift Station is
estimated to cost $120,000.

Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main required no remedial measures at this time.

Esplanade Lift Station and Force Main — The Esplanade Lift Station was assessed with an
overall rating of Good. The only remedial recommendation for this lift station is miscellaneous
electrical upgrades. The work included in the remediation of the Esplanade Lift Station is
estimated to cost $1,000.

Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main required no remedial measures at this time.

Fern Lift Station and Force Main — The Fern Lift Station was assessed with an overall rating
of Fair and the remedial recommendations are as follows. Rehab of the station including site
improvements, new fiberglass enclosure, electrical upgrades, new mechanical and piping
work, and establishing a potable water service. The work included in the remediation of the
Fern Lift Station is estimated to cost $55,000.

Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main required no remedial measures at this time.
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Fire Station No. 20 Lift Station and Force Main — The Fire Station No. 20 Lift Station was
assessed with an overall rating of Fair and the remedial recommendations are as follows.
Rehab of the station including new wet well, electrical upgrades, new submersible pumps,
mechanical and piping work, installing new bypass connection to force main, and establishing
a potable water service. The work included in the remediation of the Fire Station No. 20 Lift
Station is estimated to cost $85,000.

Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main required no remedial measures at this time.

Flournoy Lucas Lift Station and Force Main — The Flournoy Lucas Lift Station was
assessed with an overall rating of Good and the remedial recommendations are as follows.
Rehab of the station including electrical upgrades, installing new bypass connection to force
main, and mechanical and piping work . The work included in the remediation of the Flournoy
Lucas Lift Station is estimated to cost $30,000.

Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main is required to be upsized in order decrease velocity. The work
included in the remediation of the Flournoy Lucas Lift Station’s force main is estimated to be
$25,000.

Note — This lift station is currently under investigation for potential elimination as a part of the
City’s ongoing Wastewater Master Plan Project.

Forbing Glen Lift Station and Force Main — The Forbing Glen Lift Station was assessed
with an overall rating of Poor and the remedial recommendations are as follows. Rehab of the
station including site improvements, wet well improvements, electrical upgrades, new
submersible pumps, mechanical and piping work, and establishing a potable water service. The
work included in the remediation of the Forbing Glen Lift Station is estimated to cost $390,000.

Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main required no remedial measures at this time.

Gorton Road L.ift Station and Force Main — The Gorton Road Lift Station was assessed with
an overall rating of Good and due to the recent rehabilitation no remedial recommendations
were made.

Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main required no remedial measures at this time.

Hidden Trace Lift Station and Force Main — The Hidden Trace Lift Station was assessed
with an overall rating of Fair and the remedial recommendations are as follows. Rehab of the
station including site improvements, valve vault improvements, electrical upgrades,
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mechanical and piping work , and establishing a potable water service. The work included in
the remediation of the Hidden Trace Lift Station is estimated to cost $37,000.

Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main required no remedial measures at this time.

Note — This lift station is currently under investigation for potential elimination as a part of the
City’s ongoing Wastewater Master Plan Project.

Hutchinson Lift Station and Force Main — The Hutchinson Lift Station was assessed with
an overall rating of Poor; however a lift station rehabilitation project was recently completed
for this lift station. Details of this rehabilitation project can be found in the plans located in
Appendix I11.

The Lift Station Condition Assessment recommended downsizing the existing force main to
increase velocity. However, BKI and the City have discussed the need to downsize with LDH
and as a result will monitor the existing force main activities rather than replace an already
functioning force main. Therefore, no remedial measures are recommended for Hutchinson
Lift Station’s force main, at this time; however, if issues with blowouts and/or sediment
accumulation become an issue, the City should consider the required downsizing in a future
project.

Lakeside Lift Station and Force Main — The Lakeside Lift Station was assessed with an
overall rating of Fair and the remedial recommendations are as follows. Rehab of the station
including site improvements, electrical upgrades, new slide rail supports, mechanical and
piping work, installing new bypass connection to force main, and establishing a potable water
service. The work included in the remediation of the Lakeside Lift Station is estimated to cost
$40,000.

Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main required no remedial measures at this time.

Lakeside Boat Lift Station and Force Main — The Lakeside Boat Lift Station was assessed
with an overall rating of Fair and the remedial recommendations are as follows. Rehab of the
station including site improvements, electrical upgrades, mechanical and piping work, and
establishing a potable water service. The work included in the remediation of the Lakeside
Boat Lift Station is estimated to cost $90,000.

No remedial measures were recommended for Lakeside Boat Lift Station’s force main at this
time. However, although the existing lift station capacity exceeds the required flow capacity,
the minimum cleaning velocity is not being met in the existing force main under normal
operating procedures. Based on the evidence from the Lift Station Condition Assessment, it is
assumed the underlying cause for this poor performance is outside the confines of the lift
station (i.e. air or debris in the force main). It is recommended the Lakeside Boat Lift Station
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and force main are studied in greater detail in order to restore the pumps to their design
performance. The investigation work is estimated to cost $50,000.

Land O’Trees Lift Station and Force Main — The Land O’ Trees Lift Station was assessed
with an overall rating of Fair and the remedial recommendations are as follows. Rehab of the
station including abandoning dry well, converting existing wet well to inflow vault, installing
new pre-cast concrete wet well, electrical upgrades, new submersible pumps, and establishing
a potable water service. The work included in the remediation of the Land-O-Trees Lift Station
is estimated to cost $300,000. The major items listed in the rehab recommendations from the
Lift Station Condition Assessment are being addressed in the improvement project. The design
plan sheets for this lift station rehabilitation project can be found in Appendix IlI.

Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main required no remedial measures at this time.

Long Lake Lift Station and Force Main — The Long Lake Lift Station was assessed with an
overall rating of Fair. The noted remedial measures in the Lift Station Condition Assessment
are all considered minor and will be ancillary to the required capacity improvements. The
Capacity Assessment RMP will be carried out as shown in its report and shall incorporate the
recommended condition assessment remedial measures shown in the Lift Station Condition
Assessment.

Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main required no remedial measures at this time.

Long Lake Dr. (Swamp) Lift Station and Force Main — The Long Lake Dr. Lift Station was
assessed with an overall rating of Poor and the remedial recommendations are as follows.
Rehab of the station including new wet well, new submersible pumps, and mechanical and
piping work. The work included in the remediation of the Long Lake Dr. Lift Station is
estimated to cost $270,000.

Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main required no remedial measures at this time.

Lucas Outfall Lift Station and Force Main — The Lucas Outfall Lift Station was assessed
with an overall rating of Good. The noted remedial measures in the Lift Station Condition
Assessment are all considered minor and will be ancillary to the required and the remedial
recommendations are as follows. The Capacity Assessment RMP will be carried out as shown
in its report and shall incorporate the recommended condition assessment remedial measures
shown in the Lift Station Condition Assessment.

Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main required no remedial measures at this time; however, the
capacity of this force main will be addressed as noted in the Capacity Assessment RMP.
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Maintenance Bldg Lift Station and Force Main — Due to the recent installation of the
Maintenance Bldg Lift Station and it’s force main, no remedial measures are required at this
time. The plan sheets for this new lift station and force main installation can be found in
Appendix I11.

Maywood Lift Station and Force Main — The Maywood Lift Station was assessed with an
overall rating of Poor; however, a rehabilitation project has been designed and is scheduled to
go out to bid in 2019. The major items listed in the rehab recommendations from the Lift
Station Condition Assessment are being addressed in the improvement project. The plan sheets
for this lift station rehabilitation project can be found in Appendix I11.

Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main required no remedial measures at this time.

Mirador No. 1 Lift Station and Force Main — The Mirador No. 1 Lift Station was assessed
with an overall rating of Poor and the remedial recommendations are as follows. Rehab of the
station including site improvements, wet well improvements, electrical upgrades, mechanical
and piping work, and new submersible pumps. The work included in the remediation of the
Mirador No. 1 Lift Station is estimated to cost $330,000.

The Lift Station Condition Assessment recommended downsizing the existing force main to
increase velocity. However, BKI and the City have discussed the need to downsize with LDH
and as a result will monitor the existing force main activities rather than replace an already
functioning force main. Therefore, no remedial measures are recommended for Mirador No. 1
Lift Station’s force main, at this time; however, if issues with blowouts and/or sediment
accumulation become an issue, the City should consider the required downsizing in a future
project.

Morris and Dickson Lift Station and Force Main — The Morris and Dickson Lift Station
was assessed with an overall rating of Fair and the remedial recommendations are as follows.
Rehab of the station including enclosure improvements, wet well improvements, electrical
upgrades, installing new bypass connection to force main, mechanical and piping work, and
establishing a potable water service. The work included in the remediation of the Morris and
Dickson Lift Station is estimated to cost $80,000.

Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main required no remedial measures at this time.

Norris Ferry Lift Station and Force Main — The Norris Ferry Lift Station was assessed with
an overall rating of Poor. The noted remedial measures in the Lift Station Condition
Assessment are considered to a part of the required remedial measures listed in the Capacity
Assessment RMP. The Capacity Assessment RMP notes that the piping and pumping should
be at a minimum of 1,300 gpm, therefore during the RMP activities for this lift station the
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designer should consider the required Lift Station Condition Assessment, Appendix IlI,
remedial measures in addition to the Capacity Assessment required flows. The work included
in the remediation of the Country Club Lift Station is estimated to cost roughly $750,000 (Lift
Station Condition cost estimate).

Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main required no remedial measures at this time.

North Pierre Lift Station and Force Main — The North Pierre Lift Station was assessed with
an overall rating of Fair and the remedial recommendations are as follows. Rehab of the station
including site improvements, building improvements, wet well improvements, inflow vault
improvements, electrical upgrades, mechanical and piping work, pump seal water system, and
new odor control system. The work included in the remediation of the North Pierre Lift Station
is estimated to cost $500,000. Plans for a roof repair rehabilitation project that is going out for
bid can be found in Appendix I1I.

Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main required no remedial measures at this time.

North Pointe Lift Station and Force Main — The North Pointe Lift Station was assessed with
an overall rating of Poor; however, the remedial recommendations were developed prior to the
recent rehabilitation of the station. The major items listed in the rehab recommendations from
the Lift Station Condition Assessment were addressed in the recent improvement project
completed by the City. The plan sheets for this lift station rehabilitation work can be found in
Appendix I11.

Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main required no remedial measures at this time.

Port Lift Station and Force Main — The Port Lift Station was assessed with an overall rating
of Poor; however, the remedial recommendations were developed prior to the recent
rehabilitation of the station. The major items listed in the rehab recommendations from the Lift
Station Condition Assessment were addressed in the recent improvement project completed by
the City. The plan sheets for this lift station rehabilitation work can be found in Appendix IlI.

Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main required no remedial measures at this time.

Professional Plaza Lift Station and Force Main — The Professional Plaza Lift Station was
assessed with an overall rating of Fair and the remedial recommendations are as follows.
Rehab of the station including site improvements, new fiberglass enclosure with platform, wet
well improvements, electrical upgrades, mechanical and piping work, and establishing a
potable water service. The work included in the remediation of the Professional Plaza Lift
Station is estimated to cost $145,000.
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Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main required no remedial measures at this time.

Public Landing Lift Station and Force Main — The Public Landing Lift Station was assessed
with an overall rating of Fair and is currently in design for a rehabilitation project. The major
items listed in the rehab recommendations from the Lift Station Condition Assessment are
being considered during the current design.

Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main required no remedial measures at this time; however, the
capacity of this force main will be addressed as noted in the Capacity Assessment RMP.

Riverwalk I Lift Station and Force Main — The Riverwalk | Lift Station was assessed with
an overall rating of Fair and the remedial recommendations are as follows. Rehab of the station
including site improvements, wet well improvements, dry well improvements, electrical
upgrades, new sump pump, mechanical and piping work, installing new bypass connection to
force main, and establishing a potable water service. The work included in the remediation of
the Riverwalk | Lift Station is estimated to cost $95,000.

Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main required no remedial measures at this time.

Riverwalk 11 Lift Station and Force Main — The Riverwalk 11 Lift Station was assessed with
an overall rating of Fair and the remedial recommendations are as follows. Rehab of the station
including site improvements, wet well improvements, dry well improvements, electrical
upgrades, new sump pump, mechanical and piping work, installing new bypass connection to
force main, and establishing a potable water service. The work included in the remediation of
the Riverwalk Il Lift Station is estimated to cost $120,000.

Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main required no remedial measures at this time.

Rountree Lift Station and Force Main — The Rountree Lift Station was assessed with an
overall rating of Poor; however, the remedial recommendations were developed prior to the
recent rehabilitation of the station. The recent project installed pumps that are rated less than
what the Lift Station Condition assessment recommended. With this knowledge, the City
should monitor the new pumps from the recent rehabilitation project in order to verify they are
working smoothly and do not require additional capacity. The plan sheets for this lift station
rehabilitation work can be found in Appendix IlI.

Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main required no remedial measures at this time.
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Sand Beach L.ift Station and Force Main — The Sand Beach Lift Station was assessed with
an overall rating of Poor and the remedial recommendations are as follows. Rehab of the
station including wet well improvements, electrical upgrades, mechanical and piping work,
and establishing a potable water service. The work included in the remediation of the Sand
Beach Lift Station is estimated to cost $97,000.

Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main required no remedial measures at this time.

Sludge Farm L.ift Station and Force Main — Due to the recent rehabilitation of the Sludge
Farm Lift Station, no remedial measures are required at this time. The plan sheets for this
rehabilitation can be found in Appendix I11.

Stoner Lift Station and Force Main — The Stoner Lift Station was assessed with an overall
rating of Fair. The noted remedial measures in the Lift Station Condition Assessment are all
considered minor and will be ancillary to the required capacity improvements. The Capacity
Assessment RMP will be carried out as shown in its report and shall incorporate the
recommended condition assessment remedial measures shown in the Lift Station Condition
Assessment.

Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main required no remedial measures at this time due to the recent
FM partial replacement. The plan sheets for this replacement project can be found in Appendix
1.

Stoner Boat Launch Lift Station and Force Main — The Stoner Boat Launch Lift Station
was assessed with an overall rating of Fair and the remedial recommendations are as follows.
Rehab of the station including wet well improvements and mechanical and piping work. The
work included in the remediation of the Stoner Boat Launch Lift Station is estimated to cost
$3,000.

Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main required no remedial measures at this time.

Stratmore Lift Station and Force Main — The Stratmore Lift Station was assessed with an
overall rating of Poor and is currently in design for a rehabilitation project. The major items
listed in the rehab recommendations from the Lift Station Condition Assessment and Capacity
Assessment RMP reports are being considered during the current design. This rehabilitation
project is being prepared for bid and the final plans can be found in Appendix I11.

Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main required no remedial measures at this time.
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West Pointe Lift Station and Force Main — Due to the recent installation of the West Pointe
Lift Station and it’s force main, no remedial measures are required at this time. The plan sheets
for this new lift station and force main installation can be found in Appendix I1I.

Willow Point I Lift Station and Force Main — The Willow Point I Lift Station was assessed
with an overall rating of Good and the remedial recommendations are as follows. Rehab of the
station including site improvements and installing new inflow vault and screen. The work
included in the remediation of the Willow Point | Lift Station is estimated to cost $110,000.

Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main required no remedial measures at this time.

Willow Point Il Lift Station and Force Main — The Willow Point Il Lift Station was assessed
with an overall rating of Poor and the remedial recommendations are as follows. Rehab of the
station including wet well improvements, electrical upgrades, new submersible pumps,
mechanical and piping work, installing new bypass connection to force main, and establishing
a potable water service. The work included in the remediation of the Willow Point Il Lift
Station is estimated to cost $100,000.

Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main required no remedial measures at this time.

Yacht Club Lift Station and Force Main — The Yacht Club Lift Station was assessed with
an overall rating of Fair and the remedial recommendations are as follows. Rehab of the station
including site improvements, wet well improvements, abandon dry well, electrical upgrades,
new pumps, mechanical and piping work, and establishing a potable water service. The work
included in the remediation of the Yacht Club Lift Station is estimated to cost $305,000.

Through the condition assessment, review of City records, and interview of City staff, it was
determined that the force main required no remedial measures at this time.

Youree Drive Lift Station and Force Main — The Youree Drive Lift Station was assessed
with an overall rating of Fair and the remedial recommendations are as follows. Rehab of the
station including wet well improvements, electrical upgrades, and establishing a potable water
service. The work included in the remediation of the Youree Drive Lift Station is estimated to
cost $27,000.

The Lift Station Condition Assessment recommended downsizing the existing force main to
increase velocity. However, BKI and the City have discussed the need to downsize with LDH
and as a result will monitor the existing force main activities rather than replace an already
functioning force main. Therefore, no remedial measures are recommended for Youree Drive
Lift Station’s force main, at this time; however, if issues with blowouts and/or sediment
accumulation become an issue, the City should consider the required downsizing in a future
project.
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5. RECOMMENDED REMEDIAL MEASURES

After all gravity sewer lines and manholes in the SSA-Phase 4 sub-basins were cleaned and
inspected, BKI evaluated each individual gravity sewer line and manhole inspection report to
complete an assessment and make a recommendation.

5.1. Summary of Remedial Measures by Defect
5.1.1. Manholes

Assessed manholes were given one (1) of four (4) recommendations; reassess in the future,
selective rehab, entire rehab, or replacement of each manhole. Each recommendation is
discussed in greater detail in Section 2.1.1 of this report. The total number of defects to be
repaired by each recommendation for manholes can be found in Table 11.

Table 11 — Defects Found in Manholes by Each Type of Recommendations

. Reassess in Rehab Rehab Replace
MACP Description Future (Entire) (Selective) MaFr)lhoIe
Broken 29 28 4 12
Broken Soil Visible 1
Broken Void Visible 1
Crack Circumferential 3 1
Crack Longitudinal 4 8 1 1
Crack Multiple 20 3 1 7
Crack Spiral 1
Deposits Att_ached 975 211 28 33
Encrustation
Deposits Attached Grease 20 6 2 12
Deposits Attached Other 76 35 6 2
Deposits Attached Ragging 81 34 8 12
Deposits Ingressed Fine 3 4
Deposits Ingressed Gravel 1
Deposits Settled Compacted 18 20 11
Deposits Settled Fine 392 293 28 102
Deposits Settled Gravel 1 1 2
Deposits Settled Other 4 2 1 1
Displaced Brick 2 41 1 8
Fracture Circumferential 6 2 1
Fracture Longitudinal 11 16 1 3
Fracture Multiple 2 66 10
Fracture Spiral 3 1
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Hole

32 153 11
Hole Soil Visible 1 15
Hole Void Visible 5 31 1 8
Infil Stain 687 413 43 67
Infil Dripper 12 8 1
Infil Runner 9
Infil Weeper 196 141 20 12
Infil Gusher 6
Intruding Sealing Grout 10 5
Intruding Sealing Ring 4 3
Intruding Sealing Ring Broken 2
Intruding Segllng Ring 8 10 5 5
Hanging
Intruding Sealing Ring 1
Loose/Poorly Fitting
Joint Offset Medium 1
Lining Failure Blistered 1 2 1
Lining Failure Detached 10 11 1 4
Lining Failure Other 1
Missing Brick 11 4
Mortar Missing Large 20 4
Mortar Missing Medium 51 10
Mortar Missing Small 13 42 8
Obstacle Brick 1 2
Obstacle Thru Connection 2
Obstacle Intruding Thru Wall 2 1
Obstacle Built Into Structure 4 1
Obstacle Construction Debris 3 34 1
Obstacle External Pipe or 447 316 39 7
Cable
Obstacle Other 6 17 1 1
Obstacle Pipe Material 11 8 2 5
Obstacle Rocks 3 9
Roots Ball Connection 2
Roots Ball Joint 1
Roots Fine Barrel 12 254 5 28
Roots Fine Connection 4 15 1
Roots Fine Joint 104 82 10 13
Roots Fine Lateral 2
Roots Medium Barrel 2 112 19
Roots Medium Connection 22 6
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Roots Medium Joint 20 4
Roots Medium Lateral 2
Roots Tap Barrel 6
Roots Tap Connection 1 1
Surface Aggregate Missing 6
Surface Aggregate Projecting 2 139 51
Surface Aggregate Visible 285 510 46 233
Surface Corrosion Metal Pipe 1 1
Surface Missing Wall 15 2
Surface Reinforcement 5
Corroded
Surface Reinforcement
Projecting 3 2
Surface Reinforcement Visible 1 41 6
Surface Roughness Increased 480 806 38 166
Surface Spalling 94 59 6 14
Surface Spalling Chemical 2 2
Surface Other 1 1
Evidence of Surcharge 129 88 13 40
Cover/Frame Fit - Oversized 13 6 1 1
Cover/Frame Fit - Undersized 5 6 3 2
Cover/Frame Fit —
Rocks/Wobbles 8 10 4 0
Cover Condition - Broken 0 11 21
Cover Condition - Corroded 54 81 38 27
Cover Condition - Cracked 7 17 9 3
Cover Insert - Corroded 0 0 0 0
Cover Insert - Cracked 45 12 1 2
Cover Insert - Poorly Fitting 0 0 0 0
Adjustment Ring - Broken 0 3 1 0
Adjustment Ring - Corroded 82 89 25 40
Adjustment Ring - Cracked 3 8 3 3
Frame Condition - Broken 0 0 0 0
Frame Condition - Corroded 176 198 59 66
Frame Condition - Cracked 9 21 10 9
Frame Condition - Missing 0 2 2 3
Seal Condition - Cracked 11 19 18 8
Seal Condition - Loose 26 104 39 30
Seal Condition - Missing 0 3 1 1
Seal Condition - Offset 0 4 5 2
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*787 out of the 809 total Obstacle External Pipe or Cable coded defects were deemed
by the City of Shreveport to be considered Construction Artifacts. Per City directive,
these artifacts are not recommended for repair if the artifact is the only defect in the
manhole or if the selected rehabilitation method is not lining. More specific details
regarding the recommendation of each of these construction artifacts can be found in
the individual manhole assessment reports.

Note - The defects shown in Table 11 do not warrant an automatic remedial measure/repair.
Each manhole was assessed as a whole, with the surrounding gravity sewer lines, which makes
it possible that one defect would not dictate a recommendation of remedial measures for that
manhole. Also, please note that the recommendation to repair a defect may change in the
design phase of the project due to surveyed field conditions or conflicts.

5.1.2. Addition of Manholes

As discussed in Section 2.1.1 of this report new manholes will be added to the WCTS, as
needed. These manholes will be placed at points of gravity sewer lines deemed necessary,
such as the ends of gravity sewer lines and at intermediary points to maintain acceptable
spacing. A total of 631 new terminal manholes will be placed during construction of SSA-
Phase 4.

5.1.3. Gravity Sewer Lines

It is important to note that the defects shown in Table 6 do not warrant an automatic remedial
measure/repair. Each gravity sewer line was assessed as a whole, which makes it possible that
one defect would not dictate a recommendation of remedial measures for any given gravity
sewer line. Also, please note that the recommendation to repair a defect may change in the
design phase of the project.

Gravity sewer lines were given one (1) of six (6) recommendations; reassess in the future, point
repair, liner, pipe bursting, replacement, or install terminal manhole. Each recommendation is
discussed in greater detail in Section 2.1.2 of this report. The total number of defects to be
repaired by each recommendation for gravity sewer lines can be found in Table 12.
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Table 12 — Defects Found In Gravity Sewer Lines by Each Type of Recommendations

Install Point Reassess in Pipe Rehab Replace
PACP Description Terminal . ) with
Repair Future Bursting . Segment
Manhole Liner
Broken 10 91 58 77 240
Broken Soil Visible 6 52 17 30 94
Broken Void Visible 6 3 1 18
Crack Circumferential 2 8 10 10 14
Crack Longitudinal
Hinge, 2 1 7 8 9 22
Crack Longitudinal
Hinge, 3 6 2 11 20
Crack Longitudinal
Hinge, 4 3 14 9
Crack Longitudinal 18 65 117 119 277
Crack Multiple 7 24 37 42 95
Crack Spiral 14 44 59 48 102
Deformed 2 11 19 6 98
Deposits Attached
Encrustation 22 88 192 96 75
Deposits Attached
Grease 219 617 1899 481 1211
Deposits Attached
Ragging 3 13 20 19 61
Deposits Attached
Other 8 15 49 8 19
Deformed Horizontal 2
Deposits Ingress Gravel 1 1
Deposits Ingress Other 1 1
Deposits Settled
Compact 24 43 101 32 56
Deposits Settled Fine 48 105 406 29 58
Deposits Settled Gravel 1 5 7 10
Deposits Settled Other 3 9 6 4 13
Deformed Vertical 1 3
Fracture
Circumferential 24 80 100 88 148
Fracture Longitudinal
Hinge, 2 4 54 28 130 247
Fracture Longitudinal
Hinge, 3 3 45 33 133 299
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. 'nSt"."" Point Reassess in Pipe Rehab Replace
PACP Description Terminal . : with
Manhole Repair Future Bursting Liner Segment
Fracture Longitudinal
Hinge, 4 8 116 15 217 427
Fracture Longitudinal 86 303 304 350 715
Fracture Multiple 101 447 357 643 1105
Fracture Spiral 70 333 391 351 656
Hole 117 358 731 223 459
Hole Soil Visible 19 81 32 69 308
Hole Void Visible 43 11 17 112
Infil Dripper 2 3 7 12 13
Infill Gusher 18 12 10
Infil Runner 46 2 36 25
Infil Stain 37 135 265 195 162
Intruding Sealing Grout 4 4 26 9 20
Intruding Sealing Ring 137 223 447 190 253
Intruding Sealing Ring
Broken 75 157 238 137 114
Intruding Sealing Ring
Hanging 16 17 23 22 16
Intruding Sealing Ring
Loose/Poorly Fitting 5 21 52 34 23
Intruding Sealing Other 173 385 613 264 356
Infil Weeper 2 13 28 30 17
Joint Angular Large 1 2
Joint Angular Medium 1 7 8 2 12
Joint Offset Large 7 36 25 7 73
Joint Offset Medium 42 80 141 56 211
Joint Separated Large 3 4 6
Joint Separated
Medium 2 9 2 3
Buckling Dimpling 5 8 69 5 7
Buckling Inverse
Curvature 4 18 1
Buckling Wall 24 45 182 26
Alignment Down 12 37 113 40 83
Lining Failure Buckled 1 1
Lining Failure Bulges 2
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. 'nSt"."" Point Reassess in Pipe Rehab Replace
PACP Description Terminal . : with
Manhole Repair Future Bursting Liner Segment
Lining Failure
Detached 3 2 3
Lining Failure
Delamination 17
Lining Failure
Undercut Connection 22 34
Alignment Left 109 289 945 168 239
Alignment Left Down 3 13 6 9
Alignment Left Up 1 3 7
Alignment Right 86 258 827 104 188
Alignment Right Down 3 12 7 7
Alignment Right Up 3 1 2 9
Alignment Up 26 37 55 24 81
Water Level Sag 277 888 2,760 585 1,325
Object Through
Connection 3
Object Intruding
Through Wall 2 18 8 3 8
Object in Joint 3 6 10 6 9
Object Pipe Material
Invert 5 8 B 21
Object Construction
Debris 1 1 6 2 2
Object External Pipe
Cable 10 3 2
Object Rocks 1 3 3 3
Obiject Other 3 10 6 7 15
Roots Ball Barrel 5 10
Roots Ball Connection 1 3 8
Roots Ball Joint 1 4 1 37
Roots Ball Lateral 1 2 4 1 5
Roots Fine Barrel 23 72 37 113 239
Roots Fine Connection 8 40 43 19 75
Roots Fine Joint 210 516 572 562 1,384
Roots Fine Lateral 31 75 78 55 103
Roots Medium Barrel 3 15 7 12 53
Roots Medium
Connection 4 64 15 15 35
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Install Point Reassess in Pipe Rehab Replace
PACP Description Terminal . : with
Repair Future Bursting - Segment
Manhole Liner
Roots Medium Joint 66 132 103 194 613
Roots Medium Lateral 10 52 34 20 85
Repair Patch Defective 1 4 2 30
Repair Point Defective 2 2 1 5
Repair Other 1
Repair Point Other
Defective 1 1
Roots Tap Barrel 1 3 2 4 18
Roots Tap Connection 2 7 4 2 8
Roots Tap Joint 15 19 25 14 55
Roots Tap Lateral 5 6 6 7 10
Surface Aggregate
Missing 1
Surface Aggregate
Projecting 2 35 85
Surface Aggregate
Visible 2 8
Surface Corrosion
Metal Pipe 4 26 57 87 163
Surface Missing Wall 1 1
Surface Spalling 6 35 44 67 195
Surface Spalling Other 1 1
Tap Break-in Defective 69 294 453 168 333
Tap Break-in Intruding 12 35 41 22 100
Tap Factory Defective 591 1,247 1,521 853 1,832
Tap Factory Intruding 3
Tap Saddle Defective 8 1 2 4
Collapse Pipe Sewer 3 3 3 12
Survey Incomplete 301
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5.2. Total Numbers of Replacements or Rehabs

In order to remove the defects from gravity sewer lines and manholes the City will have to
replace or rehab a number of gravity sewer lines and manholes. These defects are being
replaced or rehabbed in order to reduce I/l and increase the safety and reliability of the WCTS.
The following sections show a breakdown of the recommended remedial measures for both
gravity sewer lines and manholes within SSA-Phase 4. These recommendations are
preliminary in nature and are subject to change due to as a result of the field conditions
encountered during survey, design, and construction.

5.2.1. Gravity Sewer Line Recommendation Totals

All of the gravity sewer lines in the SSA-Phase 4 sub-basins were inspected, assessed, and
given a recommendation of the needed remedial measures. Table 13 summarizes the remedial
measure recommendations for gravity sewer lines in the SSA-Phase 4 sub-basins.

Table 13 — Total Remedial Measures Recommended for Gravity Sewer Lines

Total Number of
Each Total Linear Feet of
Recommendation Each
Recommendation (Count) Recommendation
Install Terminal Manhole 292 N/A
Point Repair (only LF being 397 10,200
repaired)
Reassess in the Future 2,427 583,803
Rehab with Liner 259 79,871
Rehab with Pipe Bursting 0 0
Replace Gravity Sewer Line 677 212,316
Not Complete* 26 6,880

Note - Install terminal manhole count only includes gravity sewer line segments where “add
terminal manhole” was the only recommendation for remediation. Other remediation
measures where intermediate manhole(s) would be required for spacing guidelines will be
added as a part of the remediation measure for that gravity sewer line.

*The gravity mains and manholes classified under “Not Complete” are a combination of an
area with legal access issues and private assets. The City is attempting to gain access to the
appropriate lines in order to complete inspections according to Consent Decree requirements.
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5.2.2. Manhole Recommendation Totals

All of the manholes in the SSA-Phase 4 sub-basins were inspected, assessed, and given a
recommendation.

Table 14 summarizes the remedial measure recommendations for manholes in the SSA-Phase 4
sub-basins.

Table 14 — Total Remedial Measures Recommended for Manholes

. Number of
Recommendation
Manholes
Reassess in Future 1,889
Selective Rehab 140
Entire Rehab 1,016
Replace Manhole 365
Not Complete* 9

*The gravity mains and manholes classified under “Not Complete” are a combination of an
area with legal access issues and private assets. The City is attempting to gain access to the
appropriate lines in order to complete inspections according to Consent Decree requirements.

6. Remediation Measures Plan (RMP) Projects

All of the remediation recommendations for gravity sewer lines and manholes were divided
into projects by BKI based on the flow meter basins located in SSA Phase 4. Based on BKI
recommendations there were a total of fourteen (14) replacement/liner rehabilitation projects
that included replacement, liner, or point repairs to gravity sewer lines and manhole
rehabilitation, addition, or replacement.

Note - The fourteen (14) aforementioned replacement/rehabilitation projects are shown
spatially within the SSA-Phase 4 sub-basins in Figure 2. A detailed map showing each of the
projects can be seen in Appendix Il.

Table 15 shows the present and construction year specific cost estimate of each RMP project.
Table 16 shows the project cost estimate for the Lift Station improvement projects.
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Table 15 — RMP Projects Present Year and Construction Year Costs

. Present Value . Bid Y_ear Cost (3%
RMP Project(s) C Bid Year | Inflation Rate
ost
Assumed)
BIB-01 $ 2,704,000 2021 $ 2,868,674
BI1B-02 $ 11,767,000 2021 $ 12,483,610
BICKHAM LS $ 619,000 2021 $ 656,697
STO-01 $ 32,046,000 2021 $ 33,997,601
QUE-01 $ 10,677,000 2021 $ 11,327,229
BRO-02 $ 639,000 2021 $ 677,915
LSU-01 $ 7,393,000 2021 $ 7,843,234
LSU-02 $ 3,345,000 2021 $ 3,548,711
LSU-03 $ 1,416,000 2021 $ 1,502,234
LSU-04 $ 1,481,000 2021 $ 1,571,193
LUCASOUTFALLLS |$ 11,402,000 2021 $ 12,096,382
LUCAS WWTP $ 925,000 2021 $ 981,333
NORTH PIERRE LS $ 2,895,000 2021 $ 3,071,306
NPB-01 $ 822,000 2021 $ 872,060
Totals
[$ 88,131,000 | [$ 93,498,178
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Table 16— RMP Lift Station Project Construction Costs

Lift Station and Bid Bid Year Cost
RMP Projects FM Improvement Year (3% Inflation
Cost (2015) Rate Assumed)
Abbie-Glen $ 13,000 2021 | $ 15,523
Acadiana $ 295,000 2021 | $ 352,245
Ashley Ridge $ 95,000 2021 | $ 113,435
Attaway $ 20,000 2021 | $ 23,881
Azalea Gardens $ 37,000 2021 | $ 44,180
Bickham Bayou $ 2,275,000 2021 | $ 2,716,469
Capilano $ 250,000 2021 | $ 298,513
Chardonnay Circle* | $ 660,000 2021 | $ 788,075
Cross Creek $ 105,000 2021 | $ 125,375
Cross Lake Patrol $ 120,000 2021 | $ 143,286
Esplanade $ 1,000 2021 | $ 1,194
Fern $ 55,000 2021 | $ 65,673
Fire Station No. 20 $ 85,000 2021 | $ 101,494
Flournoy-Lucas $ 55,000 2021 | $ 65,673
Forbing Glen $ 390,000 2021 | $ 465,680
Hidden Trace $ 37,000 2021 | $ 44,180
Lakeside $ 40,000 2021 | $ 47,762
Lakeside Boat $ 140,000 2021 | $ 167,167
Land-O-Trees $ 300,000 2021 | $ 358,216
Long Lake Dr. $ 270,000 2021 | $ 322,394
Mirador No. 1 $ 330,000 2021 | $ 394,037
Morris & Dickson $ 80,000 2021 | $ 95,524
Norris Ferry $ 750,000 2021 | $ 895,539
North Pierre $ 500,000 2021 | $ 597,026
Professional Plaza $ 145,000 2021 | $ 173,138
Riverwalk | $ 95,000 2021 | $ 113,435
Riverwalk 11 $ 120,000 2021 | $ 143,286
Sand Beach $ 97,000 2021 | $ 115,823
Stoner Boat Launch | $ 3,000 2021 | $ 3,582
Willow Point | $ 110,000 2021 | $ 131,346
Willow Point II $ 100,000 2021 | $ 119,405
Yacht Club $ 305,000 2021 | $ 364,186
Youree Dr. $ 27,000 2021 | $ 32,239
Totals
IE 7,905,000 | | $ 9,438,983
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6.1. Remediation Projects

The assessed assets in SSA-Phase 4 were broken down into recommendations and from those
recommendations compiled into projects by sub-basin/flow delineation. An overview of the
remediation projects is below. Overview maps and in-depth maps depicting these projects can
be seen in Figure 2 and Appendix II.

6.1.1. Project BIB-01

Work under Project BIB-01 will rehab a total of 10,819 linear feet, point repair a total of 480
linear feet, and remove and replace a total of 5,314 linear feet of gravity sewer line. The gravity
sewer line to be removed and replaced includes 187 linear feet of 4” gravity sewer line, 272
linear feet of 6” gravity sewer line, 4,321 linear feet of 8” gravity sewer line, 370 linear feet of
12” gravity sewer line, and 164 linear feet of 18” gravity sewer line. In addition to the
aforementioned gravity sewer line work, this project includes the rehabilitation of ninety-six
(96) manholes, installation of thirty-nine (39) terminal manholes, and removal and replacement
of four (4) manholes. The work included in Project BIB-01 is estimated to cost $2,704,000.

6.1.2. Project BIB-02

Work under Project BIB-02 will rehab a total of 10,365 linear feet, point repair a total of 840
linear feet, and remove and replace a total of 27,921 linear feet of gravity sewer line. The
gravity sewer line to be removed and replaced includes 6,267 linear feet of 6” gravity sewer
line, 11,682 linear feet of 8” gravity sewer line, 904 linear feet of 10” gravity sewer line, 2,079
linear feet of 12” gravity sewer line, 2,431 linear feet of 15” gravity sewer line, 4,052 linear
feet of 18” gravity sewer line, and 506 linear feet of 21” gravity sewer line. In addition to the
aforementioned gravity sewer line work, this project includes the rehabilitation of one hundred
forty-three (143) manholes, installation of seventy-one (71) terminal manholes, and removal
and replacement of forty-four (44) manholes. The work included in Project BIB-02 is
estimated to cost $11,767,000.

6.1.3. Project BICKHAM LS

Work under Project BICKHAM LS will rehab a total of 1,390 linear feet, point repair a total
of 140 linear feet, and remove and replace a total of 1,181 linear feet of gravity sewer line.
The gravity sewer line to be removed and replaced includes 580 linear feet of 8” gravity sewer
line and 601 linear feet of 18” gravity sewer line. In addition to the aforementioned gravity
sewer line work, this project includes the rehabilitation of ten (10) manholes, installation of six
(6) terminal manholes, and removal and replacement of two (2) manholes. The work included
in Project BICKHAM LS is estimated to cost $619,000.
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6.1.4. Project STO-01

Work under Project STO-01 will rehab a total of 18,080 linear feet, point repair a total of
1,360 linear feet, and remove and replace a total of 90,160 linear feet of gravity sewer line.
The gravity sewer line to be removed and replaced includes 260 linear feet of 4” gravity sewer
line, 13,174 linear feet of 6 gravity sewer line, 58,135 linear feet of 8” gravity sewer line,
3,280 linear feet of 10 gravity sewer line, 4,234 linear feet of 12” gravity sewer line, 5,220
linear feet of 15” gravity sewer line, 411 linear feet of 24” gravity sewer line and 5,446 linear
feet of 30 gravity sewer line. In addition to the aforementioned gravity sewer line work, this
project includes the rehabilitation of one hundred thirty-nine (139) manholes, installation of
one hundred seventy-three (173) terminal manholes, and removal and replacement of one
hundred forty-one (141) manholes. The work included in Project STO-01 is estimated to cost
$32,046,000.

6.1.5. Project QUE-01

Work under Project QUE-01 will rehab a total of 10,597 linear feet, point repair a total of 820
linear feet, and remove and replace a total of 35,138 linear feet of gravity sewer line. The
gravity sewer line to be removed and replaced includes 345 linear feet of 4” gravity sewer line,
6,517 linear feet of 6” gravity sewer line, 20,130 linear feet of 8 gravity sewer line, 3,200
linear feet of 10” gravity sewer line, 4,680 linear feet of 12” gravity sewer line, 143 linear feet
of 18 gravity sewer line, and 123 linear feet of 21" gravity sewer line. In addition to the
aforementioned gravity sewer line work, this project includes the rehabilitation of one hundred
sixty-two (162) manholes, installation of seventy (70) terminal manholes, and removal and
replacement of fifty-eight (58) manholes. The work included in Project QUE-01 is estimated
to cost $10,677,000.

6.1.6. Project BRO-02

Work under Project BRO-02 will rehab a total of 822 linear feet, point repair a total of 100
linear feet, and remove and replace a total of 1,872 linear feet of gravity sewer line. The gravity
sewer line to be removed and replaced includes 1,872 linear feet of 8” gravity sewer line. In
addition to the aforementioned gravity sewer line work, this project includes the rehabilitation
of ten (10) manholes, installation of four (4) terminal manholes, and removal and replacement
of four (4) manholes. The work included in Project BRO-02 is estimated to cost $639,000.
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6.1.7. Project LSU-01

Work under Project LSU-01 will rehab a total of 1,782 linear feet, point repair a total of 780
linear feet, and remove and replace a total of 14,633 linear feet of gravity sewer line. The
gravity sewer line to be removed and replaced includes 56 linear feet of 6” gravity sewer line,
1,582 linear feet of 8” gravity sewer line, 401 linear feet of 10” gravity sewer line, 2,876 linear
feet of 12” gravity sewer line, 4,695 linear feet of 15 gravity sewer line, and 5,023 linear feet
of 27” gravity sewer line. In addition to the aforementioned gravity sewer line work, this
project includes the rehabilitation of eighty-seven (87) manholes, installation of thirty-eight
(38) terminal manholes, and removal and replacement of twenty-nine (29) manholes. The
work included in Project LSU-01 is estimated to cost $7,393,000.

6.1.8. Project LSU-02

Work under Project LSU-02 will rehab a total of 8,270 linear feet, point repair a total of 920
linear feet, and remove and replace a total of 10,471 linear feet of gravity sewer line. The
gravity sewer line to be removed and replaced includes 6,262 linear feet of 8” gravity sewer
line, 1,550 linear feet of 12” gravity sewer line, and 2,659 linear feet of 15 gravity sewer line.
In addition to the aforementioned gravity sewer line work, this project includes the
rehabilitation of twenty-five (25) manholes, installation of thirty-five (35) terminal manholes,
and removal and replacement of thirteen (13) manholes. The work included in Project LSU-
02 is estimated to cost $3,345,000.

6.1.9. Project LSU-03

Work under Project LSU-03 will rehab a total of 3,050 linear feet, point repair a total of 720
linear feet, and remove and replace a total of 2,372 linear feet of gravity sewer line. The gravity
sewer line to be removed and replaced includes 1,733 linear feet of 8” gravity sewer line, 444
linear feet of 10” gravity sewer line, and 195 linear feet of 30” gravity sewer line. In addition
to the aforementioned gravity sewer line work, this project includes the rehabilitation of thirty-
seven (37) manholes, installation of thirty (30) terminal manholes, and removal and
replacement of seven (7) manholes. The work included in Project LSU-03 is estimated to cost
$1,416,000.
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6.1.10. Project LSU-04

Work under Project LSU-04 will rehab a total of 3,049 linear feet, point repair a total of 280
linear feet, and remove and replace a total of 2,730 linear feet of gravity sewer line. The gravity
sewer line to be removed and replaced includes 149 linear feet of 4 gravity sewer line, 747
linear feet of 8” gravity sewer line, and 1,834 linear feet of 12” gravity sewer line. In addition
to the aforementioned gravity sewer line work, this project includes the rehabilitation of forty-
nine (49) manholes, installation of nineteen (19) terminal manholes, and removal and
replacement of fifteen (15) manholes. The work included in Project LSU-04 is estimated to
cost $1,481,000.

6.1.11. Project LUCAS OUTFALL LS

Work under Project LUCAS OUTFALL LS will rehab a total of 9,531 linear feet, point repair
a total of 2,220 linear feet, and remove and replace a total of 10,482 linear feet of gravity sewer
line. The gravity sewer line to be removed and replaced includes 3,631 linear feet of 8 gravity
sewer line, 1,618 linear feet of 10” gravity sewer line, 2,353 linear feet of 12” gravity sewer
line, 518 linear feet of 15” gravity sewer line, 87 linear feet of 18” gravity sewer line, 1,689
linear feet of 27” gravity sewer line, 20 linear feet of 30” gravity sewer line, and 566 linear
feet of 42” gravity sewer line. In addition to the aforementioned gravity sewer line work, this
project includes the rehabilitation of one hundred seventy-four (178) manholes, installation of
seventy-three (73) terminal manholes, and removal and replacement of twenty-eight (28)
manholes. The work included in Project LUCAS OUTFALL LS is estimated to cost
$11,402,000.

6.1.12. Project LUCAS WWTP

Work under Project LUCAS WWTP will rehab a total of 0 linear feet, point repair a total of
600 linear feet, and remove and replace a total of 2,340 linear feet of gravity sewer line. The
gravity sewer line to be removed and replaced includes 222 linear feet of 4” gravity sewer line
and 2,118 linear feet of 8” gravity sewer line. In addition to the aforementioned gravity sewer
line work, this project includes the rehabilitation of forty-five (45) manholes, installation of
seventeen (17) terminal manholes, and removal and replacement of three (3) manholes. The
work included in Project LUCAS WWTP is estimated to cost $925,000.

6.1.13. Project NORTH PIERRE LS

Work under Project NORTH PIERRE LS will rehab a total of 1,332 linear feet, point repair
a total of 580 linear feet, and remove and replace a total of 6,107 linear feet of gravity sewer
line. The gravity sewer line to be removed and replaced includes 1,843 linear feet of 8 gravity
sewer line, 3,198 linear feet of 10” gravity sewer line, 492 linear feet of 12 gravity sewer line,
93 linear feet of 24” gravity sewer line, and 481 linear feet of 30” gravity sewer line. In addition
to the aforementioned gravity sewer line work, this project includes the rehabilitation of one
hundred (100) manholes, installation of thirty-two (32) terminal manholes, and removal and
replacement of fifteen (15) manholes. The work included in Project NORTH PIERRE LS is
estimated to cost $2,895,000.
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6.1.14. Project NPB-01

Work under Project NPB-01 will rehab a total of 784 linear feet, point repair a total of 360
linear feet, and remove and replace a total of 1,595 linear feet of gravity sewer line. The gravity
sewer line to be removed and replaced includes 319 linear feet of 4” gravity sewer line and
1,276 linear feet of 8” gravity sewer line. In addition to the aforementioned gravity sewer line
work, this project includes the rehabilitation of fifty-eight (58) manholes, installation of
twenty-four (24) terminal manholes, and removal and replacement of three (3) manholes. The
work included in Project NPB-01 is estimated to cost $822,000.
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7. Operating and Maintenance (O&M) Anticipated Cost

To estimate the Operation and Maintenance costs of the Remediation Measures Plan for the
SSA-Phase 4 sub-basins several factors were compiled and evaluated. These factors included
emergency repairs, root control, routine activities by Field Operations Department and future
cleaning and inspection of the collection system.

The City spent $2,271,348.33 in the past twenty-one (21) months on emergency repairs
performed by an outside contractor. After implementation of the Remediation Measures Plan
many of the defects in the collection system will be repaired or replaced thereby greatly
reducing the need for the services of the outside contractor. Ten percent of the current
emergency repair amount, normalized to an annual cycle, will be budgeted or $129,800.

The City has an ongoing root control program with an annual budget of $200,000. The SSA-
Phase 4 sub-basins comprise approximately 20% of the total collection system. We expect the
need for the root control program to be unaffected by the work to be performed under the
Remediation Measures Plan. Therefore, the anticipated root control budget for the SSA-Phase
4 sub-basins is estimated to be $40,000.

The cost of routine activities of the Field Operations department for cleaning and CCTV
operation for the entire City is estimated to be completed by twenty (20) employees. These
employee salaries are estimated at $40,000 a year. Estimating the annual cost for these
employees and the equipment used for these measures would be three (3) times the estimated
annual salary or $120,000 total for the employee and equipment. Therefore, by using 20% of
the combined salary and estimated equipment cost for allocation to the WCTS in the SSA-
Phase 4 sub-basins, it brings the estimated total field operating budgeted cost to $480,000.

To estimate the cost of future cleaning and inspection of the SSA-Phase 4 sub-basins we used
a percentage of the cost of the SSA Phase 4 activities in the sub-basins. Estimating that future
activities will require 15% of the SSA Phase 4 cost, this results in a budgeted amount of
$750,000.

Combining the budgeted amounts for the activities outlined above results in a total projected
Operation and Maintenance budget for SSA-Phase 4 sub-basins of $1,399,800.
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Task 700 — SSA-Phase 4 Remediation Measures Plan Report
Sanitary Sewer Evaluation Survey and Wastewater Master Plan
City of Shreveport, Louisiana

(RFS No. 10-704)

Appendix 1. Hard Drive with Field Inspection Data

Note: All data from inspection of gravity sewer lines and manholes from the field inspection
along with the BKI Assessment and Assessment Map for remedial measures are included on
this digital hard drive. In addition, the sketch (file named - “Inspection with Pipe Run and
Images”) of each gravity sewer line shows the defects found at its respective location in each
of the gravity sewer lines.
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Task 700 — SSA-Phase 4 Remediation Measures Plan Report
Sanitary Sewer Evaluation Survey and Wastewater Master Plan
City of Shreveport, Louisiana

(RFS No. 10-704)

Appendix Il.  Maps showing SSA-Phase 4 Remediation
Projects
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Task 700 — SSA-Phase 4 Remediation Measures Plan Report
Sanitary Sewer Evaluation Survey and Wastewater Master Plan
City of Shreveport, Louisiana

(RFS No. 10-704)

Appendix I1l.  Lift Station Condition Assessment Summary
of Field Investigation on SSA-Phase 4

Note: Table 1 at the beginning of the summary document gives a list of the field observed
information as well as the capacity calculations on the force mains.
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Task 700 — SSA-Phase 4 Remediation Measures Plan Report
Sanitary Sewer Evaluation Survey and Wastewater Master Plan
City of Shreveport, Louisiana

(RFS No. 10-704)

Appendix IV.  SSA Work Flow Plan (All Phases)
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Task 700 — SSA-Phase 4 Remediation Measures Plan Report
Sanitary Sewer Evaluation Survey and Wastewater Master Plan
City of Shreveport, Louisiana

(RFS No. 10-704)

Appendix V.  Guideline for Assessment and
Recommendations

V-1
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Task 700 — SSA-Phase 4 Remediation Measures Plan Report
Sanitary Sewer Evaluation Survey and Wastewater Master Plan
City of Shreveport, Louisiana

(RFS No. 10-704)

Appendix VI.  Lift Station Emergency Response Plans

VI-1
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Task 700 — SSA-Phase 4 Remediation Measures Plan Report
Sanitary Sewer Evaluation Survey and Wastewater Master Plan
City of Shreveport, Louisiana

(RFS No. 10-704)

Appendix VII. Program Manager Project Schedule (Not
Included)

VII-1
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